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M. KRANTZ, COMMISSIONER GENERAL OF THE 
PARIS EXHIBITION. 


Tue head of the French Government Commission for the 
management of the Exhibition is M. Krantz, whose portrait 
we give. 
in the Ecole Polytechnique and the Ecole des Ponts et 
Chaussées about forty years ago. As chief engineer of the 
Grand Central Railway of France, he gained a high scien- 
tific and professional reputation. He was employed to de- 
sign and superintend the construction of the Exhibition 
Palace of 1867, in accordance with a plan for the classifica- 
tion and division of its contents, which was generally ap- 
proved. Since 1868 M. Krantz has been much occupied 
with projected of the navigation of the 
Seine, by means of locks, which should enable large vessels 
to reach Paris from the sea. During the German siege of 
Paris, in the winter of 1870 and the first month of 1871, he 
rendered service to his country by directing part of 
the works of fortification round the capital, especially at St. 
Denis; and, further, by contriving and applying a method 
of converting the useless railway locomotive-engines into 
steam-engines for the working of corn-mills, and for other 
useful purposes. He was elected in that year, by more than 
100,000 voters, to sit in the National Assembly. He has 
now a seat in the Senate, conferred upon him by the votes 
of his former colleagues in the popular branch of the Legis- 
lature. 


THE GALLERY OF FRENCH FURNITURE. 


He is an eminent civil engineer, who was trained | 


Tue display of French furniture in the long gallery devoted | 
to it in the Champ de Mars is very gorgeous and varied, but it 
lacks, we think, the artistic simplicity of the modern Eng- 
lish furniture, which revives, under accomplished guidance, 
the ancient fittings of our old houses, and is excellently 
adapted to the architecture which now again finds favor 
among us. The French have never unlearned the tra- 
ditions of ostentatious luxury and expense identified with 
the time of Louis XIV. More extravagance is probably in 
fact committed in household decoration in England, but it 
is the elaborateness that apes simplicity, and the effect is 
produced by skillful adaptation of means to end, by the use 
of the best materials, by the choice of exquisite patterns, 
rather than by overloading ordinary material with gilt and 
»inchbeck ornamentation. In the long run, the new artistic 
Bnglish furniture will be cheaper, because more durable, 
than the discredited chairs and tables of the days before 
Eastlake. 

A few years since, Paris enjoyed the monopoly of furni- 
ture de luxe, but although it is still the most important cen- 


ter for the manufacture of French furniture, several large 
firms have been established at Lyons, Bordeaux, Marseilles, 
Nantes, Caen, Toulouse, etc. 1ere are about 27,000 furni- 
ture makers in France, and between 4,000 and 5,000 pro- 


! made of amaranth, satin-wood, mapleandebony. The furni- 


ture trade employs a small number of women and children as 
turners and veneerers. Labor is chiefly paid by the hour, 
with the exception of that of the joiners, who are paid by the 

iece. The cabinet-makers earn from 60 to 75 centimes the 

our, and the carvers from 60c. to 1f. 25c. Cheap furniture 
is very advantageously made by machinery; but in expen- 
sive furniture, mechanical means are only used for cuttin, 
up the wood used for veneering, and for tracing the mould- 
ings. The value of the furniture, billiard tables, etc., an- 
nually manufactured in France, amounts to about 80,000, - 
000 francs. 

Cabinet work continues to be more and more used in the 
manufacture of heavy furniture. The Renaissance furniture 
of the time of Louis XITI. daily finds greater favor, and is 
copied with the result of suiting the ancient forms to the 
exigencies of modern life. With a view to further the ar- 
tistic education of the Parisian cabinet-makers, a society, 
called the ee Enfants de 0 Hbénisterie, was founded 
in Paris in 1866. Inthe same year a school was opened for 
instruction in the drawing, ornamentation, and modeling 
used in furniture-making. Both institutions are regularly 
attended by the apprentices to the trade. 

Class 17 includes veneered furniture and strong wooden 
furniture, seats used in salons and bedrooms, uncovered, 
such as divans, arm-chairs, fancy chairs, lacquered and 
gilded, common chairs, with cane and straw seats, church 
seats, billiard tables, iron bedsteads, cradles, toilet tables, 
and furniture used in gardens. 

Class 18 takes in decorative upholstery used in bedding, 
and the employment of various materials and tissues, deco- 
rative objects in stone, and valuable materials of a like na- 
ture; moulded pasteboards and plaster decorations; all 
kinds of borders and decorations, paintings and accessories 
used in churches. Paris isthe principal center of the trade; 
Lyons, Bordeaux, Rouen, Marseilles, and Rheims follow in 
their order. The materials employed are French woods, 
horse-hair, wool, silk, cloths, woolen and silk stuffs, trim- 
mings, bronzes, etc. Upholsterers need no machines except 
the sewing machine. The workpeople use few tools or im- 
—empaay and those they employ are their own property. 


M. KRANTZ, COMMISSIONER-GENERAL, PARIS 
EXHIBITION. 


ducing firms. Indigenous woods, such as beech, oak, deal 
and walnut-wood, are used in the cheaper kinds of cabinet- 
work; mahogany, rosewood, bois de violette, varying from | 


20 to 70 francs the 100 kilogrammes, are employed in more | 


expensive furniture. The richest and rarest cabinet-work is 


OF FRENCH FURNITURE.—PARIS EXHIBITION. 


hey are paid according to their work. Thus, cutters earn 
10f. a day; fitters, 8f.; trimmers, 7f.; trimmers by the piece, 
from 8 to 10f.; stitchers, 2f. 6c.; and errand boys, 4f. 25c. ; 
shopmen earn from 1,200f. to 4,000f. a year, and designers 
from 2,000f. to5,000f. The total annual value of ihe French 
manufactures of upholstery is calculated to be not less than 
po millions of francs, of which 70 millions are due to Paris 

one. 

France, Italy, and Belgium contain the chief centers of 
the production of marble-work. In consequence of the in- 
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creased facilities for transport, and the decrease in customs 
duties, this branch of industry has flourished and 
increased considerably in France since 1870. Paris in 
this, as in so many other industries, is the chief seat of the 
trade. The marbles are brought from the north, also from 
Marseilles, the Pyrenees, the West, and from Jura. The 
great works at the Louvre, the Tuileries, and the New 
Opera House have brought the employment of marble dec- 
orations in luxurious habitations into general favor. Work 
ing in marble is divided into four distinct branches—namely, 
buildings, decorations, clockmaking, and monuments. Each 
of these branches is well represented in Class 18; but the 
merit of the French manufacture is especially noticeable in 
the marble decorations, the execution of which will bear 
comparison with the work of the Renaissance, or the time 
of Louis XTV. The art of ornamental sculpture employs a 
comparatively large staff of artists and workmen. Thus, the 
models executed in potter's clay are cast by the moulder, 
and the ornaments are stamped either in statuary pasteboard, 
millboard, staf’, or plaster. 

In the New Opera House many of the ornaments are of 
staf. This material is especially useful in suspending orna- 
ments of large size from archways and ceilings, without en- 
dangering their solidity, on account of its incomparable 
lightness. Since 1867 ornamental sculpture has made sensi- 
ble progress, especially in the manufacture of statuary paste- 
board. In this manufacture they use gelatine, composed 
of refined glue, for the moulds. This system permits casts 
to be taken in one piece from models of different sizes, with- 
out breaking them in different pieces, a process found es- 
pecially useful in copying the architectural styles of the Re- 
naissance. 

Church sculpture had almost ceased to be regarded as a 
trade for the last twenty years, but the impetus lately given 
to the construction and restoration of churches has revived 
this trade, which includes busts, bass-reliefs, and crosses in 
bass-relief, in marble, stone, terra-cotta modeled or moulded, 
plaster and other compositions, often ornamented with oil 

aintings and gilding, as well as pictures and crosses painted 
in oils upon cloth, wood, or metal, besides altars, pulpits, 
baptismal fonts, seats, etc., executed in marble, stone, wood 
ornamented with mosaics, metals, sculptures, paintings and 
gildings. The execution is thoroughly artistic, and the 
prices comparatively low. The time devoted to archwolog- 
ical study tends greatly to form the taste for which the art- 
ists of this branch of industry are remarkable. The ex- | 
ports in this trade increase yearly. 

Class 21 contains hangings for curtains, materials for 
covering furniture, and floor carpets. The manufacture of | 
eurtains, portiéres, table-cloths, ete., presents a wide field 
for the artistic imagination of the designers; and the variety 
of the patterns shown in this collection bears evidence of 
the fact. The materials displayed for covering furniture 
are not so varied, on account of the greater strength required 
in the texture. Silk and velvet are the principal materials 
represented. There has been little alteration in the make of 
carpets since 1867. Every kind of velvet pile, tapis 
@ Aubusson, and stamped felt is exhibited. French furniture 
hangings are made in many different towns. The most ar- 
tistic come from the national manufactories of Gobelin, 
Beauvais, and the neighborhood of Paris. These are chiefly 
curtains, etc., made by hand, and are, consequently, dear. 

The ~\+: of the Seine, Lyons, Roubaix, Nimes, 
Amiens, Tours, Picardy, and Aubusson manufacture more 
ordinary tissues in large quantities. From an artistic point 
of view a great improvement is noticeable in the designs and 
coloring. The employment of jute and the refuse of silk 
in these tissues is a great saving of material, without de- 
teriorating from the elegance of the stuff. Large weaving 
looms have lately been set up at Roubaix and Aubusson, and 
embroidering machines at Saint Quentin, Tarare, and Paris, 
much augmenting the production and sale in this class of 
goods since 1867, Thetrade in stamped goods alone has be- 
come smaller, in consequence of the annexation of Alsace to 
Germany.—Jilustrated Paris Universal Exhibition. 


PARIS EXHIBITION ELEVATOR. = 
Tue tower in which the lift is erected rises to the height | 
of 288 feet above the surface of the hill on which it stands, 
and to 390 feet above the level of the Seine. The piston by 
which the lift is worked descends into a well, which passes 
through the old quarry below to the depth of 16 feet below 
the level of the sea. ne counterpoises, each of which is 
composed of a mass of iron 65 feet long and weighs 10 tons, 
work in two other wells. The triple wire cable is eight 
inches wide, and 1} inches thick, and is formed of 888 wires 
# of an inch in diameter. The resistance of each cable is 
calculated at two hundred tons. The cage of the lift is about 
1146 feet in diameter. The flight upward is performed in 
two minutes. The view from the summit is fine, embracing 
not only the city, the Bois de Boulogne and St. Germain, but 
a view of the Seine, with all its sinuosities, as far as Mantes. 
The lift is erected at bis own cost by M. Edoux, who set up 
that in the Exhibition building of 1867. That lift was the 
largest that had then been made, but it only ascended sixty- 
five feet. 


THE METALLURGY OF PLATINUM. 

WE have been favored with some notes on the magnificent 
exhibits of Johnson, Matthey & Co., of platinum and rare 
metallic preparations, at the Paris Universal Exhibition, 
187: 


From these notes we learn that from the year 1800 to 1809 
a relative of a present member of this eminent firm was em- 
ployed in working upon platinum, and discovered the pro- 
cess for its treatment and consolidation, which, generally 
known as the process of Wollaston, has been until late years 
in use here, and up to the present time on the Continent. 
The first apparatus of platinum ever made for the concen- 
tration of sulphuric acid was completed in December, 1809, 
and was supplied to some works now existing near London. 
The weight of platinum used in this apparatus was 423 
ounces, 

The work of this firm in connection with this valuable 
metal may be summed up under the following heads: 


The Metallurgy of Platinum.—The separation and pro- 
duction in a state of purity of the metals, rare and precious, 
of which the native ore chiefly consists, viz., Platinum, 
ruthenium, iridium, rhodium, osmium, palladium, large 
quantities of which are now in the Exhibition in a state of 
great purity. 

The Fusion of Platinum by the process first commercially 
brought to notice by MM. H. St. Claire Deville and Debray 
in about the vear 1856. By the fusion of pure sponge pla- | 
tinum (instead of its simple compression, uniting it by forging 
under the old system, which must always produce metal 
more or less porous) it is obtained in a condition of the most | 


POLLOCK AND WILKINSON’S IMPROVED LOCOMOTIVE EXHAUST 
CHAMBER. 


perfect compactness, strength and durability, and of in- 
creased resistance to the action of acid. Messrs. Johnson, 
Matthey & Co. melt ingots of pure platinum of any weight 
up to 10,000 ounces. 


The Patent Autogenous Soldering (i. ¢., the joining together | 


of platinum by means of the oxy-hydrogen blow-pipe).— Ex- 
periments with a view to carry out this process were begun 
in the year 1859, perfected in 1860, and have since been 
adopted by the firm for all important work. The boilers, 


etc., shown in the London Exhibition of 1861 were all manu- | 


factured upon this system. It is manifestly more advan- 
tageous that the whole should be equally durable and uni- 
formly of the same metal, without the inequalities and 
disadvantages which do and must always exist with gold 
soldering. The absolute perfection and superiority of this 
process over the old method have been proved by the results 
of working more than 160 concentrating boilers, of capacities 
varying from 20 to 1t0 gallons. By the old system of work- 
ing up a still from one piece of metal (which is, however, 
only practicable with small sizes), that portion of the ap- 
paratus which requires most strength, the bottom and lower 


portion of the sides, is necessarily the thinnest, whereas the | 


dome and upper portion of the sides, where least strength is 
necessary, becomes the thickest, thus causing an absolutely 
useless and detrimental waste of metal. When under the old 
system gold-soldered joints are used for the larger-sized ves- 
sels, this evil is only partially mitigated, while the use of 

old involves extra A useless cost to the purchaser, who 

s to pay not only for the gold employed at three times the 
price of platinum, but also for the double thickness of that 
metal where unnecessary, without in the smallest degree | 
adding to the durability or effective working of the ap- 
paratus. The new system is therefore based upon true met- 
allurgical principles, the whole of the apparatus being 
rendered more perfect and solid than by the old process, 
with the great advantage of the thickness of metal bein 
regulated in accordance with the relative wear and tear o 
its various parts. 

Apparatus for the Concentraticn of Sulphuric Acid.—The 
first sulphuric acid still made in 1809 was of a deep circular 
form, and was worked under a leaden chamber. Since that 
time boilers and pans of different sizes, some entirely of 
platinum, and some with leaden hoods, were in use up to the 
year 1855, the principle being to have a deep layer of acid, 
digested for a considerabletime. In 1855 Messrs. Johnson, 
Matthey & Co. showed in the Paris Exhibition a still con- 
structed upon the principle of running through in a continu- 
ous stream a shallow layer of acid of about two inches in 
depth, the drawing for which had _ been prepared by the em- 
inent chemical engineer, Mr. W. Petrie. In 1862 they again 
exhibited an improved apparatus on the same general prin- 
ciples, but with an arrangement by which the acid was 
drawn from a compartment in the center of the vessel, by a 
tube connected through its side with the cooler. 

A writer in a German contemporary remarks that this 


| Square and Round Platinum Serpentines of extraordinary 
workmanship, shown as specimens of the perfection of auto- 
genous soldering.— Platinum Tube, 500 centimeters long, in 
one piece, diameter 0°05 m.m.—Palladium Tube and Ingot. 
—Pure Palladium Mass, weight 6514 kilos., value 260,000 
| frs. (£10,400), extracted from about 125,000,000 frs. worth 
of native platinum and gold.—Pure Paliadium Disk, in 
which nearly a thousand times its volume of hydrogen gas 
has been occluded. This volume of gas would be represented 
by a column nearly 2,000 m.m. high and 100 m.m. diam- 
eter. Original diameter of flat disk of metal, 100 m.m.; 
diameter after the charging of gas, 1025 m.m.; the con- 
cavity having been caused simply by the absorption of gas; 
original thickness, 2 m.m.; thickness afterward, 2:2 m.m.; 
original weight, 187°3775 grms.; weight afterward, 188°2882 
grms.—Platiniferous metals, viz., pure ruthenium, 2 kilos. 
(compressed ingot), value 40,000 frs.; pure rhodium, 2 kilos. 
(melted ingot); pure osmium, 2 kilos. ; pure iridium, 2 kilos. 
(melted); pure palladium, 2 kilos. (forged ingot).—Fine 
Wires of the metals, gold platinum, palladium, silver, cop- 
per, iron, aluminum, each of 0°001 in. — 0°025 m.m. diam., 
1 kilometer of each, weighing as under: 


Palladium. ..... 
700 


The Rare Metallic Preparations exhibited include osmic 
acid, hypo-ruthenic acid, platinocyanide of magnesium, 
o-chloride of rhodium, etc.—Chemical News. 


IMPROVED LOCOMOTIVE EXHAUST CHAMBER. 


Tue object of this apparatus is to form a separate vacuum 
chamber in the smoke-box of a locomotive or portable engine 
for the purpose of receiving the exhaust steam from the cyl- 
inder, and to insure an equal draught through the upper and 
lower tubes, in order to prevent the withdrawal of hot cin- 
ders from the fire and the escape of sparks from the chim- 
ney. The usual brick or other bridge in the fire-box the in- 
ventor seeks to dispense with, a more uniform distribution 
of heat being established, he states, without it. In the illus- 
trations, Fig. 1 is a sectional elevation of the smoke-box end 
of a locomotive, showing a portion of the boiler tubes, and 
Fig. 2 is a cross-section through a line from a to 8, Fig. 1, 
ph Fig. 3 a horizontal section on the line cd of Fig. 2. A 
is an inverted funnel or bell-shaped casing forming the ex- 
haust chamber, between which and the bottom of the smoke- 
box, B, there is a space, C, by means of which tbe gases from 
the lower tubes enter the exhaust chamber, through which 
they pass to the chimney as hereafter explained. 

Above the exhaust chamber, A, and between it and the 


rocess of working with corrugated rectangular boilers has 
had astonishingly favorable results. The flat layer of acid 
sliding on the corrugated surface is forced, by the effect of 
the partitions placed in the vase a little above the bottom, 
and produces thus a continual concentration at 66° full, 
which in the other known systems does not take place in the 
great generality. By the employment of this new system 
there is said to be an economy of 50 per cent. in the first 
saving of platinum, of 70 per cent. in the cost of attend- 
ance and general labor, and 48 per cent. in the consumption 
of fuel. 


Alloys of Platinum.—The preparation of the alloys of 
platinum vi this firm, especially of the alloy with 10 per 
cent. of iridium, demands special attention. They show a 
meter rule in course of construction by the system of 
“planing” instead of the method of drawing through 
plates, being the most effectual for obtaining mathe- 
matical exactness of shape and perfect 
also show a finished kilo. standard. weight, of the density 
21°52. 

The following also deserve attention from visitors to the 
Exhibition: Platinum and Gold Pyrometer to determine the 
degree of heat in the boiler.—Laboratory Alembic for mak- 
ing hydrofluoric acid, &c.—Platinum Assay Apparatus.— 


chimney, D, there is another space, E, by means of which the 
smoke and gases from the upper rows of boiler tubes enter 
‘the chimney; F is the end of the exhaust pipe coming from 
the cylinders, which terminates, as shown, just inside the 
base of the exhaust chamber. The steam issuing from the 
exhaust pipe creates a vacuum in the lower part of the 
inverted funnel, and the result is that the hot air and gases 
from the lower rows of tubes are drawn in through the space, 
C, to the said casing, through which they are drawn to the 
chimney, D. The exhaust steam and gases in their passage 
| from the casing, A, tothe chimney, D, create a draught at the 
| clearance, E, through which the gases from the upper rows 
|of tubes are drawn, to commingle with the exhaust steam 
‘and with the flame and gases coming from the lower rows of 
boiler tubes. 

By this means a more equal distribution of heat in the 
upper rows of boiler tubes than has hitherto been effected is, 
it is stated, obtained, the comparative uniformity of the dis- 


Y tribution, both in the upper and lower rows of tubes, being 


in direct proportion to the rate at which the exhaust steam 
issues from the cylinders, and consequently to the speed of 
‘the engine; the result is that the whole of the boiler tubes 
are rendered more effective in the generation of steam. This 
appears to be a good moditication of the well-known American 
petticoat pipe.—Zngineer, 
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THE JABLOCHKOFF SYSTEM OF ELECTRIC IL- 
LUMINATION AT THE PARIS EXHIBITION. 


Tue Jablochkoff electrical candle is now illuminating, with 
its pure, steady, brilliant, and white light, many parts of the 
city of Paris. The system of M. Jablochkoff is represented 
at the Champ de Mars by a very important and ornamental 
pavilion devoted entirely to itself, the pavilion being pro- 
vided with shutters so that the flame of the light may be 
tested during the hours of sunshine. 

We shall in our notice confine ourselves to the electro- 
motor or generator of electricity by which the electric cur- 
rent is produced for illuminating the candles, leaving a de- 
tailed description of the latter for a next notice. e may 
remind our readers that the Jablochkoff candle consists in 
two sticks of carbon fixed in a vertical position and side by 
side, having between them a layer of an insulating material 
which is fusible and vaporizable at the temperature of the 
electric are. One of these sticks is connected to the positive 
pole of an electro-motor and the other to the negative pole, 
and the are once established continues to be produced as long 
as the carbons last and the current is flowing. In the earlier 
experiments of M. Jablochkoff, which he showed to a few 
private friends at the Loan Collection of Scientific Apparatus 
which was held in London in 1876, he employed a tube of 
kaolin china as the insulating material. Into this tube was 
inserted one of the carbon pencils and the other carbon was 


at an equal rate, each being alternately positive and negative 
to the other, and an alternating current this further 
advantage, namely, that each stick of carbon is kept beauti- 
fully pointed instead of rough and irregular, and this sym- 
metrical consumption of the carbonaceous matter is a great 
source of steadiness in the light. 


current, or by a continuous currert machine fitted with a 
commutator by which the direction of its current is re- 
versed every few seconds, but this arrangement for obtain- 
ing from a continuous current machine a series of currents 
in alternate directions can only be accompanied by great loss 
of electricity, and therefore of motive power, and it has been 
found much more economical and advantageous to use ma- 
chines whose currents are originally generated in alternate 
directions. Of these the machines of Holmes, of the So- 
ciété |’Alliance, and of some others, would answer the pur- 
pose, but M. Gramme has designed a machine which is to 
some extent a modification of his previous arrangement, 
which not only produces an alternating current of electricity, 
but is capable of dividing that current, so as to supply, 
electricity to four, six, sixteen, or more electric lamps, or 
candles. It is this new machine of M. Gramme which is 
now employed for producing the electric currents by which 


some 300 electric lamps are nightly illuminating the boule- 
vards and public buildings of Paris 


The radial electro-magnets are alternately right and left 
handed in the direction in which their coils are wound, so 
that if they be numbered respectively 1, 2, 8, 4, etc., up to 
&, those represented by even numbers will have one polarity 
when a current is sent through them all together, while those 
whose numbers are uneven will have an opposite polarity. 


The Jablochkoff candle may be used with advantage with | The poles furthest from the central boss in all the magnets 
any dynamo-electric machine which produces an alternating | are spread out so as to increase the area of the magnetic 


— by which electric currents are induced in the coils of 
e ring. 
In the old machine of M. Gramme the electro- 

were excited by the current from a special Gramme — 
mounted on the same shaft as the two rings which produ 
the available current, and the current from the first ring was 
exclusively devoted to exciting the electro-magnets. In fur- 
ther improvements upon his continuous current machine M. 
Gramme dispensed with an extra and special ring for charg- 
ing the magnets, and devoted a portion of the current from 
a single ring to that purpose, two coils being wound on the 
same ring. In the present machine, however, there is no 
self-contained apparatus for producing the current by which 
the electro-magnets are charged, although there is nothing 
to prevent an ordinary Gramme machine being attached to 
the same shaft. It is found more convenient, however, to 
use the new machine simply as an apparatus for dividing the 
current and for giving to it a reciprocating nature, and 
therefore an altogether separate electro-motor is employed. 
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THE GRAMME MAGNETO-ELECTRIC MACHINE, AT THE PARIS EXHIBITION. 


placed outside the tube and parallel with it. The two 
carbons being connected respectively to the two terminals of 
a Gramme machine, the electric arc was established between 
them by momentarily placing a little piece of carbon across 
the points of the carbon, and as the carbon consumed the 


kaolin tube melted away like the wax of an ordinary candle, | 


and the distance traversed by the electric arc remained con- 
stant. 

As, however, the Gramme machine of that date produced 
a current of electricity which was continuous and in only 
one direction—similar, in fact, to that from a voltaic battery— 
the positive carbon was consumed at double the rate at which 
the negative carbon burnt away, and to remedy the obvious 
inconvenience of this inseparable property of a continuous 
current, M. Jablochkoff’s next form of candle contained 
carbons of different size, the one being just double tke sec- 
tional area of the other. By connecting the larger carbon 
with the positive pole and the smaller to the negative, the 
carbons were maintained at & more uniform length with de- 
cidedly improved results. But the improvement in the sys- 
tem, and that which has given to it its present success, is the 
employment of an alternating current of electricity for es- 
tablishing the electric arc between the carbon points. It will 
readily be understood that if in a continuous current the 
positive carbon is consumed at twice the speed of the nega- 
tive, it follows that if a rapidly alternating current be em- 


This magneto-electric machine, which we illustrate in 
Figs. 1 to 5, consists of (1) a ring of soft iron similar to 
that used in the earlier continuous current machines of the 
same inventor. This ring is, like its predecessors, wound 
with coils of insulated copper wire, but, unlike those of the 
earlier machines, the direction of — is alternately 
| right and left handed, the wire being wound in one direc- 
| tion, so as to cover one-eighth part of the circumference of 
the ring, then changing its direction, being wound in the 
| contrary way over the next eighth part, and so on, round the 
/ ring, each of the eight sections of the ring being wound in 

the reverse direction to that in which its two continuous 
| sections are wound. Thus, while the earlier Gramme ring 
| might be described as an electro-magnet bent round in a 
| circle, and joined to itself, the ring of the new machine may 
be looked upon as eight curved electro-magnets placed end 
to end with their similar poles in contact, so as to form a 
| circle. This ring is rigidly fixed in a vertical position to the 
solid framing of the apparatus, the inducting electro-magnets 
| revolving within it. Here again it differs from the con- 
|tinuous current machine in which the magnets were 
| fixed, and the ring was rapidly rotated in the magnets fixed 
between their poles. (2) The electro-magnets, of which there 
are eight, are fixed radially to a central boss revolving upon 
a horizontal steel shaft running in suitable bearings attached 
| to the framing, and an external pulley enables the machine 


ployed instead of a continuous one, the carbon will consume to be driven by a band from a steam engine or other motor. 


An ordinary voltaic battery of sufficient power would an- 
swer the purpose, but in practice a small and separate 
Gramme machine of the continuous current type is em- 
ployed, driven by a separate strap, and the current from this 
machine being caused to traverse the coils of the rotating 
radial electro-magnets, they are magnetized to saturation 
with but a small expenditure of motive power. 

Each of the eight sections of the induction ring is made 
up of four sub-sections a, b, ¢, d, a, b, ¢, d, etc. (see Fig. 2), 
all of which in any one section are wound in the same direc- 
tion. By coupling the coils of these sub-sections in various 
ways, a division of the current may be made into 32, 16, 8, 
or only 4 circuits, and this is one of the most valuable 
— of the system. From a consideration of the above 

escription it will be seen that all the sub-sections or coils 
marked a are influenced by the rotating magnets in precisely 
the same manner, for the influence of a north pole upon a 
coil wound in a positive direction is payee the same as 
that of a south pole upon a coil wound in a negative direc- 
tion, and similarly the currents induced in all the coils 
marked + are similar in direction to one another, no matter 
what may be the position of the rotating magnets. And in 
order to obtain four currents from the machine by which 
four lamps may be illuminated, all that is necessary is to 
connect together in series all the coils marked a for one cir- 
cuit, all the coils marked } for a second circuit, all the coils 
marked ¢ for a third circuit, and all the coils marked d for 


4 
| 
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a fourth circuit. 
no difficulty in ‘‘tapping” the currents from the machine, 
and the apparatus is fitted with terminal screws on the ex- 
terior of the rings by which that can be effected, and by | 
which variations in the method of coupling up may be made. 

The current for the small machine is led to the rotating 
magnets through flat brushes composed of silvered copper | 
wire fixed to the framework of the machine, and rubbing 
against two insulated drums or cylinders of copper, the first 
being connected to one end of the magnet circuit, and the | 
second to the other. 

When the shaft carrying the magnets is rotated, the ex- 
panded magnetic poles pass close to the coils of the induction 
ring, and in so doing induce within them currents of elec- 
tricity, the strength of which depends upon the intensity of 
the magnetic field brought over them, and increases with the 
speed of rotation. 

The new Gramme machine, as at present constructed, is 
made in three sizes. The largest (represented on page 2237) 
is capable of supplying the current to 16 Jablochkoff 
candles, at a speed of 600 revolutions per minute, and, ab- 
sorbing a motive power of about 16 horse power, costs, with 
the smaller mechines for charging the magnets, 10,000 francs 
(£400); its length, including the shaft and pulley, is 35 
ins., its width 30 ins., and its height about the same; the total 
weight is a little over 1244 cwts. The second size machine 
requires six horse power to drive it, at a speed of 700 revolu- 
tions per minute, and supplies the light to six Jablochkoff 
candles, and costs, with its small machine, 5,000 francs 
(£200). It measures 27 ins. in length, 15 ins. in width, and 
20 ins. in height, and weighs rather over 5 cwts. The smallest 
size actuates, at a speed of 800 revolutions per minute, four 
Jablochkoff lights, and absorbs four horse st of motive 
power. Its dimensions are as follows: Length, 21 ins. ; 
width, 15 ins., and height, 18 ins., and its total weight is 
about 3'¢ ewts. In addition to these three sizes, M. Gramme 
has a new machine in hand, which differs in construction in 
several material points from those to which we have referred, 
and from whicl: he hopes to effect a saving in both the prime 
cost and the cost of working the machine; it is designed for 
use with two Jablochkoff candles. 

{t will be seen from the above figures that the power ab- 
sorbed is almost exactly one horse power for each candle, 
and the results of a year’s working of the system at the 
Hotel and Magasins du Louvre very closely support that 
estimate. 

That M. Jablochkoff has solved the problem of producing 
a steady electric light, requiring but little attention, and 
suitable for street illumination of a very beautiful order, must 
be self-evident to all visitors to Paris at the present time. The 
system is perfectly successful, whether it be regarded from 
a scientific point of view or from the aspect taken from the 
requirements of public illumination. The light is perfectly 
pure and white, causing all other neighboring lights to look 
yellow and smoky, and it is for that reason far pleasanter 
and less fatiguing to the eyes. All colors illuminated by it 
are as pure as if in the light of the sun, and the idea of its 
being frightening to horses or dazzling to drivers is alto- 
gether exploded at the very first sight of such a street as the 
new Avenue de l’Opéra, which is illuminated from end to 
end by the Jablochkoff light. 

Whether the system, however, is a success in an economical 
and commercial point of view is another question alto- 
gether, and remains to be proved. We are rather inclined 
to the opinion that in its present state it is rather costly, al- 
though light for light it will compare favorably with gas. 
We shall, however, in our next article, look more closely 
into that question, and give some figures derived from actual 
practice, 

In this article we have treated of but one-half of the ap- 

ratus employed under the Jablochkoff system of electrical 
illumination, viz., the apparatus for producing the electrical 
currents by which the candles are rendered incandescent. 
We intend in an early number to describe the light-producing 
apparatus itself, as well as the arrangements by which the 
various candles and lamps are thrown into the circuit. 

The whole system, much as it adds to the beauty and at- 
tractions of the city of Paris, must still be looked upon 
as in its childhood; it is rather more than a step, it is a long 
stride in the right direction, and we cannot but believe that 
further improvements, both in the construction of the ma- 
chines for generating the electrical currents and in the ap- 

ratus for converting those currents into centers of il- 
umination, will burst through all obstructions placed in its 

th, and will enable us before long to see the streets of 

ndon, as well as those of Paris, illuminated by the pure 
light of electricity. —Hngineering. 


THE SEWAGE SYSTEM OF PARIS. 
Tue normal distances between the underside of the 


As the induction rings are fixed, there is| the channels. These wagons consist of a light frame run- 


ning on wheels and furnished with a movable dam turning on 


|an axis in the wagon, and being manipulated by a winch. 


Its form corresponds to that of the channel. When it is de- 


| sired to remove any obstruction in the channel the dam is 


lowered, backing up the water behind, which being suddenly 
released carries with it the accumulation of sand, mud, etc. 
For the larger sections boats are employed instead of the 
wagons. These are built of iron, and carry a movable dam 
in front similar to that attached to the wagons. pee 
from the boat are two arms carrying guiding wheels, whic’ 

pressing against the sides of the channel keep the boat in the 
center, When the dam is lowered the water behind it forms 
a head of from 6 inches to 12 inches, which is sufficient to pro- 
duce the desired effect. The deposits accumulating below 
would quickly form a bank that would stop the progress of 
the boat if the water in escaping through the spaces between 
the sides of the dam and the channel, and by small openings 
made in the former, did not drive the sand and mud con- 
stantly in advance of the boat. The rate of progress is very 
slow, as it takes from eight to ten days to traverse the five 
miles of the grand collector. In returning up stream mova- 
ble dams are placed in the channel about every 600 yards, to 
reduce the speed of the current. Safety chambers for the 


| workmen are placed at intervals of 650 feet. This precaution 


is very necessary, since in periods of heavy rains the collect- 
ors are quickly flooded, as, for instance, on the 27th of July, 
1872, when in five minutes the Sébastopol collector was filled 
to the roof, and several workmen were drowned. There are 


about 7,000 points of egress for the workmen in case of ne- | 


cessity. The number of men employed in cleansing the 
sewers is about 700. 

By means of the collectors nearly all the sewage water is 
discharged into the Seine far beyond the limits of the city. 
But this is done at the expense of the river lower down, 
chietly on account of the great deposits of material held in 
suspension, since, as we have seen, the house sewage proper 


' is not admitted into the collectors, but is removed from the 


cesspools by carts. Dredging operations are constantly 
necessary, and about 120,000 tons of débris are removed an- 
nually from the Seine, at a cost of some £6,000. To obviate 
this evil, sewage utilization works have been established for 
some years on a comparatively small scale at Gennevilliers, 
and larger ones are now in contemplation. 

A commission was lately appointed by the Prefecture of 


The largest of these territories, that of the forest, would be 
at the disposal of the municipal service, and would consti- 
| tute an immense regulator, over which the waters would run, 
and by which irrigation of the other districts might be con- 
} trolled. For this reason this large area constitutes one of 
| the chief advantages of the scheme. —Hngineering. 


THE PNEUMATIC PROCESS OF SINKING PILES. 
By Joun W. GLeEny, C. E. 


Mr. Gaprtet Jorpan, C. E., states: “During the late 
| war between the States, the Confederate Engineer success. 

| fully used the process in sinking heavy wooden piles in the 
Bay of Mobile. In many instances these piles were driven 
10 and 15 feet in the short space of one minute, through a 
material that could not be penetrated by piles driven in the 
usual way.” 

It was in 1862 that the work referred to was done; and as 
the method and details of it were proposed by me, and car- 
ried out under my personal supervision, probably a descrip- 
tion of it, its causes and purposes, will be interesting to the 
profession. 

Then a Lieutenant of Engineers, I was assigned by Gen. 
Leadbetter, Chief Engineer, to the charge of the outer line 
of water defenses of Mobile Bay, which then consisted of 
only Forts Morgan and Gaines, both of which were incom- 
plete and incapable of either offering serious opposition to 
a properly equipped fleet or of maintaining a siege. 

In the work to be then done, so that, as far as practicable, 
Mobile Bay might be sealed against outsiders, that part of 

| the line which presented apparently the greatest difficulties 
was the middle ground between Forts Morgan and Gaines, 
beginning on the west side of the ship channel, thence to 
| Fort Gaines, about two miles. 
| On this middle ground was an average depth of about 8 
feet of water, with a mean rise and fall of the tide of about 
18 inches. 
| This depth of water was sufficient to allow formidable 
gunboats to enter the bay, to which the two forts, being 
three miles apart, could offer little opposition, unless the 
| vessels could be retained under fire a sufficient time to give 
= gunners of the forts their range and make their fire ef- 
ective. 
The only method my superiors in rank then would con- 


' gradually into the Seine. 


| The sewage utilization works at Gennevilliers were com- 


the Seine to examine into a project for the construction of | sider was obstruction, and as the place to be obstructed was 
irrigation canals, which should take the sewage water from | the outlet to that great bay, exposed to every swell of the 
the collectors and distribute it upon suitable land in the vicin- | Gulf of Mexico, through which the tides swept with a cur- 
ity of Paris, with the object of improving the soil, and also | rent of about three miles per hour, they were skeptical as to 
to convert the impure waters into an effluent that might filter | the ——- of almost any method, and at one time 
It will be observed that this pro- | they had adopted the policy of quietly removing the muni- 
ject is an extension of the sewage utilization scheme already | tions and surplus guns, reducing the garrisons to a mini- 
carried on at Gennevilliers. The new project includes the mum, merely to keep up a show of resistance. 
construction of a main irrigation canal extending from Clichy |__After making a careful examination of the middle ground, 
to the Forest of St. Germain, of six secondary branches, and | I found it for a depth of overtwenty feet, except near Fort 
of a large number of channels which collectively should irri- | Gaines, to be a deposit of sand such as is common to the 
gate an area of 16,000 acres. Gulf coast. 
- The total length of the principal channel would be about | The violence of the storms, insufficiency of the sand as 
18,000 yards. It would be circular in section, 6 feet 6 inches | holding ground for anchorage, and the scour it was liable 
in diameter, and would traverse the Seine three times by cast | to, rendered chain booms, cribs, and all usual methods of 
iron siphons. The pumping station would comprise five | obstructing, out of the question. 
engines, collectively of 1,200 horse power, of which two are| As the bottoms of all war vessels then afloat were wood, 
already at work in pumping the sewage for the Gennevilliers | it occurred to me that if ten rows of sawyers, none less 
irrigation. The estimated cost for these works is £160,000 | than 18 inches in diameter, 10 feet apart in each row, the 
for the pumping station and irrigation canal, etc., £40,000 | sawyers of one row opposite the intervals of the next, were 
for the secondary branches, or £200,000 for all not includ- planted in that sand, not less than 12 feet deep nor more 
ing the outlay made at Gennevilliers, which has reached | than 20, and then sawed off below the water so as to leave 
about £65,000. | the stumps projecting above the bottom alternately 3 and 4 
| feet, if . vessel was to endeavor to drive its way through 
menced in 1869 upon 1414 acres of ground, and have gradu- | the 10 rows, it would find itself ‘‘ piled up” on the stumps, 
ally developed until at the present time about 600 acres are | with perhaps one or more through the bottom, or, in case of 
under treatment. This land receives about 600,000 cubic the forcible removal of the sawyers being attempted, the 
feet of water per acre per year. The use of this water is | time required would be sufficient to enable the gunners of 
quite optional, no cultivator is obliged to take it, and each | the forts to disable the vessel attempting it. 
may use what quantity he wishes, and apply it in whatever At the time, and considering the great width and depth 
way he judges best. There are no data indicating the quan- | of the ship channel next to Fort Morgan, it was believed 
tity taken by each farmer, so that only the average results | that the displacement of water, and opposition to currents 
are known. | offered by the sawyers, would not produce observable re- 
The irrigated soil is generally laid in ridges separated by | sults, but the Pelican Island channel, next to Fort Gaines, 
trenches; ihe trenches receive the water, and the ridges are | was, after the sawyers were planted, found to have scoured 
reserved for the plants. The vegetable crops are here in ad- | nearly two feet deeper. 
vance of all others, but a number of fields are occupied by| Owing to the attacks of the ‘‘Teredo Navalis,” the saw- 
potatoes, beet roots, cereals, lucerne, etc. When it is desired | yers would not have constituted an obstruction over one 
| to have the soil less broken, it is intersected by small trenches | year; but when the limit of usefulness of one system was 


only, generally parallel, and placed about 9 feet apart. The | reached, another could be planted. 
general appearance cf the crops is most satisfactory. The 


| vegetables, the quality of which has been much criticised, 


are excellent. he Horticultural Society of Paris, which has 
followed with the greatest interest the development of the 


| sewage farm at Gennevilliers, has spoken of the success ob- 


tained in numerous reports. At the bottom of the open chan- 


| I submitted my views, together with the description of 
| the manner of planting the sawyers by pneumatic pressure, 
and, in order to carry on the work expeditiously, asked for 
two steamers— the two steam fire engines of the city of Mo- 
| bile—with complements of firemen, teams, and laborers, to 
| procure the sawyers from Dauphine Island, adjacent to the 


masonry and the street levels are as follows for the different | nels by which the sewage is distributed there is a blackish | work. 


types, except No. 1: 
Ft. In. 


The gallery under the Boulevard Sébastopol may be taken 
as a type of one of the branch collectors. It was constructed 
between 1855 and 1858 under one of the side avenues of the 
boulevard from the Boulevard St. Denis to the Quai de la 
Mégisserie; from this point it extends with type section No. 
6 under the Boulevard de Strasbourg, as far as the Rue du 
Chateau d’Eau. In ordinary work this gallery serves as a 
collector for the flat district known as the Marais; during 
heavy rains it discharges the overflow direct into the Seine, 
and renders impossible the floods which used to be common 
in the Faubourgs St. Martin, St. Denis, Montmartre, etc. 
In this gallery are laid the two great water mains which re- 
ceive their supply from the Oureq. The following are the 
principal dimensions of the gallery: 


In. 
Width at springing of arch ......... * 16 On 
Height from sidewalks to top of arch.. 11 115 
Width of sidewalks 2 
Width of channel... ....... one.cceces 3 11¢ 
Height of side walls....... 3 114 
Thickness of arch at crown ...... «.. 1 TH 
Thickness of cement lining........... 0 1% 
Distance apart of ventilators.......... 164 0 
Distance of street connections......... 328 0 
Height of branch to street traps ...... 6 6 


The edges of the sidewalks of this gallery, as well as of all 
except the largest sections, are furnished with rails, along 
which the wagons run which are employed for cleaning out 


| and organic. 


deposit, formed by substances held in suspension, mineral 
At the moment of its formation this deposit 
seems impermeable; but after having been exposed some time 
to the air it has the appearance of a felt composed of hairs 
and vegetables and other débris. This deposit is left at the 
bottom of the trenches during one crop, and is afterward 
worked into the ground. Stony ground, of which there is a 
considerable quantity in Gennevilliers, is much improved b 
the deposits of insoluble matters, mineral and organic, whic 
the sewage waters leave on its surface, and the amount of 
fertile soil is thus gradually increasing from year to year. 

The scheme for the extension of the sewage utilization as 
elaborated by the late M. Belgrand is as follows: 

At present two 400 horse power engines raise part of the 
sewage water from the collector at Asniéres. Two other en- 
gines, established near the first pair, would be sufficient to 
pump the rest of the sewage. The invert of the St. Denis is 
at a much higher level, and could be discharged in the plain 
of Gennevilliers by gravity. From the pumping station at 

| Clichy to the forest of St. Germain, for a length of 16 kilo- 
meters, the water would be pumped through a main; this 
conduit would pass by the plain of Colombes, across the 
Seine, in a siphon, at the [sland of Marante, would go 
through Bezons, Houilles, Sartrouville, then a second time 
| over the Seine, and would enter the northern portion of the 
forest of St. Germain, where there are 3,750 acres of sterile 
ground, which irrigation would fertilize; afterward the 
water may be sent in a channel to Achéres, where the irriga- 
tion would be extended over 1,600 acres. The irrigable sur- 
faces are approximately as follows: 
Acres. 
District of Gennevilliers............ 2,500 to 3,000 
District of Nanterre, Colombes, Reuil, 2,500 to 3,500 
Districts of Carriéres, Bezons, Argen- 


teuil, Sartrouville................ 3,500 
Forest of St. Germain........ ..... 3,700 
| Distrlet.of 1,750 


The steamers Dick Keys and Natchez were selected. 
| Amidships, and just after the boilers on each steamer, a 
| steam fire engine was placed, and bolted to the deck. 
| The steam-chest of the steam fire engine was connected di- 
| rectly with the boilers of the vessel by an inch pipe, and 
; communication with its own boiler broken. 
| Small shears were erected amidships, which led out- 
board sufficient to clear the vessel. From their head was 
suspended five pulley blocks and falls, for handling the saw- 
yers. 
| About 50 ft. of hose and an ordinary 144 in. fire nozzle 
| were attached to the air chamber, while the suction hose 
| was passed out into the sea water. Each steamer would 
| take on deck from twenty to fifty sawyers, varying from 18 
to 30 ins. in diameter generally, though in one instance one 
of 48 ins. in diameter was planted, and a great many between 
that and 30 ins. 
| The ebb tide at its greatest velocity was selected as the 
| time to make the beginning, and the Natchez was brought 
| to anchor on the ground with about 100 fathoms of chain 
}out and a kedge off her starboard quarter, with about 50 
| fathoms of 5 in. hawser out. 
| A sawyer was now swung by it, head to the shears; at its 
| lower end two iron staples were driven, in which the brass 
| nozzle was placed, and from the point of the nozzle, and out- 
side the staples, a strand of tarred yarn led to the hands of 
the director, who controlled the movements of the engine, etc. 
The sawyer now hung suspended from the shears; a suffi- 
cient number of men had hold of the falls to control the 
sawyer; the director had hold of the yarn, with which he kept 
the nozzle in the staples, and the engineer stood at the en- 
gine, ready to start it when directed. « 
By the after capstan the hawser was now heaved in sufli- 
cient to bring the steamer quartering to the current, which 
brought the chain and hawser both taut for a minute per- 
haps. The instant the vessel settled the steam fire engine 
was , and as soon as a stream of water began to flow 
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through the nozzle the sawyer was lowered and settled in 
the sand at the rate of about one foot per second. When 
the requisite depth was attained, the director let go the yarn, 
seized the hose and pulled its nozzle, the engine was stopped, 
and by this time the sand had settled to within two feet of 
its original surface, and the sawyer was immovable. 

After the first five sawyers were planted the steamers were 
moored to them, and, guided by them, moved ahead in the 
line of the work. After the first day or two the men became 
so adept that the work progressed very rapidly, even when 
there was a light swell on. 

Over 5,000 sawyers were in that manner planted, when 
I was transferred to more important duties in the field. 

The machinery and arrangements were the best obtainable 
in a country then cut off from the balance of the world; not 
by any means the best, with time and abundant resources 
for preparation. : 

The application of pneumatic pressure to seacoast work 


—({210—40) — 67 per cent. of the 10 per cent. lost, or 6°7 per 
cent. of the whole loss. Working the boiler with clean water, 
or water deprived of all that is in suspension and some of the 
lime in solution, and working with less forcing of the fire, 
together secure a saving which varies from nothing with 
some waters to as much as 10 per cent. where bad water is 
perforce employed. If we put this loss at 3 per cent., the 
; total average saving possible with a really efficient heater, 
| which causes no back pressure, equals 14°8 +- 6-7 +- 3 —= 245 
|per cent. It is claimed for Mr. Atkinson's heater that it 
joes not cause back pressure, and from having seen one of 
them in operation we are able to support this, in that the 
pressure in the heater was unable to support a column of 
water of 16 ins. in height, equal to a pressure of but 0°56 Ib. 
per square inch. The pressure is in some cases less than 
| this, for there being no obstruction in the steam passage, the 
| pressure is redu by the condensation of a large part of 
the steam, so that there is reason to believe that the back 


first took definite shape with me in 1853, and was first ap- | pressure may be less with the heater than without it. The 


plied by me in 1855, andI expect eventually to see it become 
a leading feature in preparation and giving fixedness to jet- 


eater, nevertheless, is permanently capable of heating the 
water to 210°. It is, therefore, capable of realizing a greater 


ties, which must ultimately exercise great influence upon = of the saving theoretically possible than any other 


the shallow entrances to our Gulf harbors, the prominent 
features of which are this same sand.— Van Nostrand’s Mag- 
azine. 


NEW SAFETY VALVE. 


At the Atlas Steel and Iron Works, Sheffield (Messrs. 
John Brown & Co.), may be seen in operation a new safety 
valve for steam boilers, the invention of Mr. Eaves, the chief 
engineer of the establishment. The principal object has 
been to prolong the life of the valve as much as possible, 


ELEVATION 


without the expense and inconvenience of repair, and at the 
same time to maintain all the advantages attendant upon ex- | 
treme sensibility, perfect freedom from sticking, and a good 
lip-opening. The seating is made either of very hard bell- 
metal or of steel, hardened, and afterward ground. The 
steel seats have been used by the makers for a long time 
with great success, their durability in fact being almost un- 
limited. The valve is spherical, sufficiently large in diam- 
eter to be capable of being moved round by the attendant. 


The cage for carrying the weight is suspended by means of 
a concave center-piece, lined with soft metal; this, while | 
protecting the ball from injury, allows the weight to always | 
hang perfectly free and plumb without disturbing it. The 
valve is extremely sensitive, and always finishes blowing at 
exactly the same pressure at which it started. While blow- 
ing off it is quite steady in its action.—Hngineer. 


IMPROVED FEED-WATER HEATER. 


Ir has often been remarked that if all the economy prom- 
ised by inventors as attainable by their various steam engine 
improvements or modifications, were secured, engines would 
now be working with less than the theoretically minimum 
consumption of fuel. The inventors of feed-water heaters 
have been very liberal in this respect, some promising a sav- 
ing of from 20 to 30 per cent., though it is well known that 
the saving due to raising feed-water from, say, 40° to 210° is 
but 14°8 per cent. This saving may be considered as certain 
and definite, but in practice different causes operate in af- 
fecting this amount. From all boilers a certain quantity of 
water is carried away with the steam, either in saspension or 
by actual priming. Water is also blown off, passes leaky 
cocks, and altogether the water which leaves the boiler as 
water and not as steam sometimes ave as much as 
from 8 to10 per cent. of the water put in. With an efficient 
heater this may be replaced with water at 210°, instead of, 
say, 40°. It leaves the boiler at, say, 292°, the temperature of 


eater yet produced. Its construction is very simple, and it 
| consists mainly of a cast iron base made in three parts as 
shown by the illustrations. To this base is fixed a vertical 
wrought iron barrel inclosing a number of tubes fixed at one 
end only in the base plate. The exhaust steam from 
the engine is admitted at one side of the base casting, and 
| passes through with almost no impediment. The heater, in 
act, simply forms an enlargement in the exhaust pipe. The 
device by which some of the steam is caused to enter and 
| fill the vertical tubes is very ingenious. It will be seen that 
within each of the main vertical tubes a small tube is 
placed, the lower end of which is bent in the direction of 
movement of the steam. The upper end of the small tube is 
open, and, as will easily be seen, the effect of the rush of 


of Whitehall Place in four hours; and to show the simplicity 
of the work, its constructors were ten soldiers sent as a 
fatigue party from the Grenadier Guards and one or two or- 
——s unskilled laborers. This railway is the invention of 
Mr. J. L. Haddan, ex-Engineer-in-Chief of the Ottoman 
Government, and the railway was primarily designed to 
meet the need in the East of having a speedily constructed, 
cheap and effective means of transport for men and stores 
over a wild country without the necessity of surveying, 
leveling and passing through the preliminary stages of ordi- 
nary railway making. e new railway is a ‘‘ one rail” 
structure, and the line it represented requires neither sleepers 
nor foundations, the line running upon 7-ft. ts, 440 to a 
mile, the rolling stock upon it being shaped like an inverted 
V, designed upon the ‘‘ camel saddle” principle. The car- 
riages and engines fall on each side like panniers on an ani- 
mal’s back, the wheels of the engines, trucks and carriages 
being horizontal, and gripping on each side of the rail. e 
material of the new railway is wholly of timbers, which were 
brought on the ground ready cut for use, and the plans hav- 
ing been explained to the sergeant of the fatigue party, the 
piles were sunk in the ground, the cross tirabers were readily 
fixed and bolted, and by a series of ingeniously designed 
wedges an 80-ft. or 100-ft. section of the line, running over 
very uneven ground, was made secure and apparently solid. 
After a paper bad been read on this subject by the inventor, 
at the Royal United Service Institution, General Sir Garnet 
Wolseley, K. C. B., who presided, remarked that in these 
days of short and sharp campaigns, earthworks, which re- 
quired time for consolidation, were out of the question, for 
now armies did not sit down to long campaigns like the 
sieges of Troy and Sebastopol. Other systemsrequired good 
roads, but for a country without the roads, and in rapidity 
and simplicity of construction, Mr. Haddan’s railway would 
meet an army’s wants. 

The sample section of the railway above referred to was 
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steam past the lower end is to cause a downward current 
within it. This current first draws out whatever air there 
may be in the top of the main tubes, and afterward main- 
tains a continual circulation of steam therein. The rush of 
the steam is thus caused to pump some of itself into the tube 
practically without resistance to its passage through the 
structure, considered merely as an exhaust pipe. The cast 
iron division which will be seen rising from the base is 
looked upon by the inventor as an important detail, in that 
it provides a quiet place in which most of the impurities 
from the water may be precipitated, and at the same time 
secures the advantage attending the introduction of the water 
near the bottom. large man lid is provided at the top of 
the heater for cleaning the tubes, and sufficient hand holes 
are made to facilitate the ready removal of mud, &c., from 
the bottom. The main tubes being simply screwed in at the 
bottom are free to expand and contract, and their upper end 
is formed by simply nipping the tube together and welding 
it. The heater compares most favorably with economizers; 
it is economical in first cost and is reliable, so that its use re- 


eighth, which is a very important consideration in purchasing 
large boilers. The heating surface is large, being over three 
square feet per horse power of engine, and the workmanship 
is good. A number of the heaters, made by Messrs. Easton 
& Anderson, of Erith, are now in work with perfect success. 
The construction of the heater seems to warrant the belief 
that it could be successfully applied to heating liquids in 
breweries and for various man uring purposes.—Zngi- 
neer. 
THE PIONEER RAILWAY. 
A sEcTION of a novel military or pioneer railway was built 


steam at 45 lbs. per square inch. Of the heat lost by these 
means there would thus be a saving represented by 282—40) 


duces the necessary size of a boiler by from one-sixth to one- | page 


about two months ago on the ground lying waste at the rear 
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FEED-WATER HEATER. 


erected at a speed equivalent to one mile a day for every 
hundred men employed. The posts of the timber fence 
which constitute the road are firmly sunk into the ground. 
Its height rarely exceeds three feet, since it follows, as near- 
ly as may be, the natural undulations of the country trav- 
ersed, small hollows being graded out by varying the height 
of the posts. The wagons—or, in fact, the whole train— 
form a continuous iron skeleton, on which the freight is car- 
ried in standard-sized boxes, so as to be movable without 
breaking bulk. The seats are turned down when troops and 
baggage are transported together, but turned up out of the 
way when freight alone is carried. The empty freight boxes 
are arranged to do duty as ambulance palanquins or pon- 
toons. The engine, which only weighs four tons, and is of 
a hundred-horse power, does not —s weight to give it 
tractive capacity, and can consequently, by means of its eight 
horizontal grip-wheels, actively climb a hill-side (grade 1 in 
10) with a load of 100 tons behind it. As Commander Cam- 
eron, the African traveler, recommends this pioneer railway 
for the further development of that continent, one sketch, 
2240, represents the ‘‘Cameron Pontoon Cart.” It is de- 
signed after the model of the wheelbarrow, and whether its 
equilibrium be maintained by men or animals, it runs only 
on one wheel. In soft places the single wooden tram may be 
laid as shown, but on a hard surface this is not necessary. 
Another sketch im inatively depicts one of these pioneer 
railways traversing the locality of the Caffre war. These 
— and illustrations are from the London Graphic. 

t is proper to remark that a railway similar to this was il- 
lustrated some time ago in the Screntiric American. A 
working line was.in operation on the grounds of the Centen- 
nial Exhibition, Philadelphia, 1876. See engravings in 
Screntiric AMERICAN SUPPLEMENT, August 12, 1876. It 
is the invention of Gen. Le Roy Stone, of New York. 
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A NEW FORM OF TOOTHED GEARING—ELLIP- 
TICAL BEVEL WHEELS. 


By Prof. C. W. MacCorp. 


NON-CIRCULAR spur wheels of various forms, for the pro- 
duction of a varying velocity ratio in transmitting rotation 
from one axis to another parallel to it, are described in nu- 
merous treatises on mechanism. But in none of them have 
we ever seen any allusion to analogous devices applicable 
when the axes are inclined to each other. This circumstance 
appears the more singular from the fact that the study of 
modifications of motion in the abstract leads almost of ne- 
cessity to the investigation of many things which to the lover 
of such pursuits have a deep intrinsic interest, apart from 
the purely utilitarian question of practical application, and 
the construction of toothed gearing for maintaining contin- 
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uous rotation with a varying velocity ratio between inter- 
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radius in the curve traced as above described; then if either 
O E or O F be taken as a fixed axis, this cone will work in 
rolling contact with an equal and similar one properly lo- 
cated, as will presently appear. 

But this spherical ellipse, being a line of double curva- 
ture, is not a convenient thing to deal with on paper, al- 
though it is so easily traced mechanically in this manner. 

Or at least it will be found more convenient on many ac- 
counts to refer these cones to plane bases, and it will be 
seen, from the following considerations, that the plane base 
can be more readily constructed graphically than the spher- 
ical ellipse: 

Referring to Fig. 1, it will be clear that when the pencil 
is in any given position, P, the ares, E F, E P, F P, are the 

‘measures of the angles, E O F, EO P, F O P, that is to 
say, of the three faces of a trihedral angle whose vertex is 
O. The problem thus resolves itself into the construction 
of a series of such angles, E O F being the same in all, and 
the sum of the other two faces constant. 
| The edge, O P, is always an element of the cone, and the 
| point in which it is cut by any plane is readily found when 
| the pyramid is constructed. 
| Nor is it difficult to decide what plane is most convenient 
|for our purposes. The spherical ellipse closely resembles 
| the plane ellipse, being composed of four quadrants sym- 
metrically disposed about the center, C. 

And if a plane be passed perpendicular to the radius, C O, 
it needs no demonstration to show that it will cut the cone 
‘in a curve also resembling an ellipse in that respect. 
| But before going into the detail of the operations of con- 
structing the trihedral angles, and from them the forms of 
{these plane bases of the cones, it is proper to show that 
| when constructed the cones will roll together, as asserted, 
about fixed axes. This will be evident from a study of Fig. 
|2, in which O P Misa cone of the above description, the 
| lines, O E, O F, corresponding to those similarly lettered in 


itch surfaces become circular cones with a common vertex, 
ut the velocity ratio is constant. 

If, however, a like proceeding be attempted with two el- 
lipses placed as above deenribed, the axes passing through 
the foci, although the one may drive the other, it will not 
do so in pure rolling contact as before. Nor do we know 
or — that any arrangement of intersecting axes will cause 
it to do so 

But a pair of cones can be constructed which will roll 
together about such axes; and though the bases be not true 
ellipses, they resemble them so closely, and the action is so 
entirely analogous to that of elliptical spur wheels, that, 
having thus disavowed all intention of misleading our read- 
ers, we think no harm can be done by styling these, as we 
have done, Elliptical Bevel Wheels. 

And this the more because a double curved directrix for 
the formation of this conical surface may be drawn upon 


secting axes, it would seem, is a matter that should natu- | the surface of a sphere, to which no more appropriate name 
rally interest alike the theoretical student and the practical | than a spherical ellipse could be given. This may be very 
mechanician. For though it may be that the case has not | simply done by continuous motion, the whole operation be- 
arisen in which such gearing is absolutely essential to the | ing precisely similar to the familiar one of striking out the 
end in view, nothing would appear more probable than that | ‘* gardener’s ellipse” with a string and two pins. Into a 
it might be exceedingly desirable, and if it ever should, the | wooden sphere stick two common pins, which will be all 
following may prove to be of value. It may very easily be | the better if the under side of the heads be filed to a square 
that the solution of the problem here presented is neither | shoulder. Wax well a strong bit of sewing silk with shoe- 


the simplest nor the best, but it is, so far as we know, the | maker's wax, tie it into a loop, pass it round the pins, and 
first, and may serve a purpose, if in no other way, by di- | also around a notch filed close to the point of a hard lead 
recting attention to an interesting and apparently a strangely | pencil, draw it taut, and move the pencil round the pins 


Fig 1, and lying, as also do the extreme elements, O M and 
O P, in the plane of the paper. 

O PN is asimilar and equal cone, similarly situated, O P 
being therefore an element along which the two cones are 
tangent, and P being the extremity of the major axis of 
each of the bases, which are shown in their true forms and 
sizes as pam, p/a’n’. Now let OE and OF’ be fixed axes, 
and suppose the cone O P M to revolve to the right, about 
O E, as indicated by the arrow. Draw any clement of this 
cone, asO A. The point A, in revolving about O E, de- 
scribes a circle whose plane is perpendicular to the axis, and 
center in the axis, consequently it will go in the direction 
A H8, perpendicular to O E, and when it comes into the 
plane of the paper at 8, H 8 will be equal to the actual dis- 
tance of A from O E, which is the hypothenuse of a right- 
angled triangle, F H being the base, and a 2, in the end 
view, that is, the height of A above the plane of the paper, 
the altitude. Or, since E, being a point in the axis, remains 
fixed, we may describe an arc about E with radius ¢ a, in 
the end view, intersecting A H produced, and thus deter- 
mine 8, the revolved position of A. We shall thus have OS 
the true length of O A, and E O 8 the true size of the angle 
included between O E and O A in space. And the angle 
8 O F’ will be the true angle between O A and O F in space. 
For the angle EO F, included between the two fixed axes, 
is equal to M O P, which by the construction of the cone is 
equal to the constant sum of the two angles included between 
any element and the two lines O E, OF, respectively. 

if then we draw on the cone O P N an element, O A’, 
making in space an angle with O E’ equal to E O8, that 
element will make with O F’ an angle equal to SO F’, and 


neglected field of investigation. 


/ 


Of the forms of spur wheels above referred to, the most 
common is the elliptical. It is well known that two equal 
and similar eliipses will work together in continuous exter- 
nal rolling contact about fixed axes passing through their 
corresponding foci, the ellipses lying in the same piane, to 
which both axes are perpendicular, the distance between 
them being equal to the major axis of either curve. And 
the pitch surfaces of the wheels are formed by giving sensi- 
ble thickness to the ellipses, thus extending them into cylin- 
ders whose elements are parallel to the axes. 

Now two circles will roll together about axes which meet 
each other, the planes of the circles intersecting in a right 
line tangent to both curves. In this case the circles must 
diminish in size as they approach the intersection of the 
axes, so that in giving sensible thickness to the wheels the 


with a steady pressure, taking care to keep the knot clear of 


Hig. 


both pins and pencil, as shown in Fig. 1, and the thing is | when revolved to the left about OF’, will also fall at O 8. 
done. | Now the distances P A, P A’, measured on the peripheries of 
E F are the foci of this spherical ellipse, and when the | the bases of the cones (seen in their true lengths as pa, 
thread isdrawn taut by the pencil at P it will be divided into |p’ a’, in the end views), are equal. ; 
three parts, which will, in accommodating themselves to the | Moreover, the tangents to these peripheries at A and A’ 
curvature of the surface, form ares of great circles of the | make equal angles with the elements AO, A’O, and also 
sphere. | with the plane of the axes; so that when those elements fall 
P, then, is the vertex of a spherical triangle, of which | together at OS in that plane, these tangents will also coin- 
E F is one side, and as the part of the thread between E and | cide, and, with the common element O§, will determine a 
F is always the same, and always idle, and the total length | plane tangent to both cones. The same being true for any 
is unchanged, the curve thus traced may be defined as the other pair of elements equidistant from P, the demonstration 
locus of the vertices of a series of spherical triangles, hav- | is complete. : 
ing a common base, and the sum of the other two sides con-| Next, in regard to the construction of the plane bases of 


stant. Now let the center, O, of the sphere be taken as the | these cones, by dealing with the trihedral angles as above 


is, to those who are familiar with the opera- 


vertex of a cone, generated by moving the extremity of a| mentioned. 
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tions of descriptive geometry, will present no difficulty: and 
to those who are not, we think it will be made clear by the 
aid of Fig. 3, in which GK is the horizontal plane, G M 
the vertical plane, and G L their intersection, or, as it is 
called, the ground line. E PF O is a trihedral angle, or part 
of a triangular pyramid, the face EO F lying in the hori- 
zontal plane, the edge, E U, being perpendicular to the verti- 
cal plane, and therefore also to G f The base E P F of the 
yramid, then, is in the vertical plane; now let us unfold it 
»”y revolving the faces EOP, FO P, about OE and OF, 
until they lie in the horizontal plane. The point P, in re- 


volving about EO, will describe the circle P I A in the ver- 
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any two given axes will produce a variation in the velocity purpose 5 per cent. to 7 per cent. of salt is added. A Bruck. 


ratio between any two given limits which are reciprocals of | ner roasting cylinder is in process of erection, but the roasting 
is accomplished at present by three reverberating roasting 
This is readily done, as shown in Fig. 5. Let O E, O F’, furnaces, with four hearths, arran in the form of steps, 
lying in the plane of the paper, be the given axes, aud let the ore being introduced near the flue, and being moved 
the limits of the velocity ratio be .™. .” 'downward along the successive hearths, till it reaches the 
hottest part of the fire, where it is discharged. The fire is 
Draw a } parallel to OE, at a distance from it equal to m, carefully regulated, so that the ore does not sinter, and it 
measured on any convenient scale of equal parts. Also | may be discharged as porous and fine as possible. Each of 
draw cd parallel to O F, at a distance, n, from it, 7 ogee iaaaaas furnaces roasts four tons in twenty-four 
by the same scale. These lines, a), cd, intersect at P, giv- 
ing P O, the common element of the cones when in the posi-| , The roasted and chloridized ore now consists essentially 
of oxide of iron and quartz, chloride of copper and zinc, 
M chloride of lead, and chloride of silver, with a trace of gold, 


tical plane, and P O will fall in the horizontal plane at A O, 
the angle E O A being equal to the angle E O P. 

In revolving about O F, the point P will describe the 
circle P N B, whose plane is perpendicular to O F, and 
therefore to the horizontal plane; and PO will fall in the 
horizontal plane at O B, the angle F O B being equal to the 
angle F O P, and the distance O B equal to O P, and there- 
fore to OA. The plane of the circle P N B will also evident- 
ly cut the vertical plane in P H perpendicular to G L, and 
the horizontal plane in BH perpendicular to O F, which it 
cuts at the point D. In order to construct the trihedral angle 
from the data, we reverse these operations. That is to say, 
drawing any line, E O, perpendicular to the ground line, | 
and in the horizontal plane, we lay off E O F, the face which | 
remains unchanged, also on the horizontal plane. In the! 
same plane we lay off E O A, the assumed face, and produce 
O A to meet the ground line in A; and also in that plane lay 
off F O B (found by subtracting E O A from the given con- 
stant sum), and make O B equal O A. Then in the vertical 
plane describe about E an are with radius E A; in the hori- 
zontal plane draw B D perpendicular to O F, produce it to 
cut G L in H, at which point erect H P in the vertical plane, 
perpendicular to GL; and the intersection of this with the 
are about E will locate P, and thus determine P O. 

The practical graphic operation is shown in Fig. 4, which | 
is lettered to correspond with Fig. 3; the part of the diagram | 
below G L being the horizontal, the part above, the vertical 
projection, as usual in the manipulations of descriptive 

metry. In addition, we have shown the method of find- 
ing a point in the base of the cone. It will be kept in mind 
that O E and O F correspond to the lines similarly lettered in 
Fig. 1, which determine the plane of the major axis of the 
spherical ellipse, in which also lies O C, bisecting the angle 
EOF, which line may be called the axis of the cone; and a 
plane through O C perpendicular to that plane, will contain 
the minor axis of the ellipse. In Fig. 4, then, EO, O F, and 
O © all lying in the horizontal plane M N may represent a 
plane perpendicular to O C; it cuts O H, the element just de- 
termined, in a, of which the vertical projection is a perpen- 
dicularly over it and in E P the vestieal projection of the 
element of the cone. The height of this point above the 
plane of O Band O F is therefore @ +, and its distance from 
the plane through the vertex of the cone and the minor axis 
of the spherical ellipse is ac. By repeating these operations 
we may determine any number of elements of the cone, and 


« of points in the base. 


Now, it will be apparent at a glance that the kinematic 
action of these rolling cones will be very similar to that of 
two ellipses rolling together in their own plane about fixed 
axes; the velocity ratio varying from a maximum to a mini- 
mum, and then back again in a reverse order, once during 
each revolution. 

Another point of similarity will be found in the fact that 
the lines O F, O E’, Fig. 2, which pass through the common 
vertex and what may be called the free foci of the bases, will 
maintain a constant distance frem each other, and may 
therefore be connected by a link, as shown. For the angle 


between the two faces, A FO, AEO, is equal to that be- 
tween the two corresponding faces, A’ F’ O, A’ E’O, of the 
other cone; when therefore A E O and A’ F’ O lie in the plane 
of the paper, A F O and A’ E’ O will also lie in one plane, 
and by construction their sum is equal to EO F’. 

If, in Fig. 2, we let fall from P the perpendiculars P X, 
PY, upon the fixed axes, the velocity ratio in the position 
> 
shown will be which after half a revolution will become 
P Y It remains now to determine the cones which with 


which is too small to be worked for. This ore is transferred 
to the leaching tanks, which are 10 feet in diameter, 3 feet 
high, and hold eight to ten tons of ore. The tanks are, of 
course, provided with false bottoms, covered with common 
white sheeting, and with a cock to draw off the liquors. 
The tanks are then filled with cold water. This is for the 
| purpose of removing the salts of copper. Some of the 
chloride of lead is also removed, but not all. But the solu- 
| ble copper and zinc are entirely removed, and from the solu- 
| tion the copper is precipitated by means of iron. In some 
| reduction works, leaching with hot water is preferred, as it 
| more perfectly removes lead chloride, but the experience at 
| Baranca is that the salts of lead which remain are not in- 
jurious, but rather beneficial at a further stage of the opera- 
tion, as will be seen presently. 

After all salts soluble in cold water have been removed 
the residue consists essentially of the quartz and iron oxide, 
chloride and sulphate of lead, and chloride of silver. A 
Make the angle P O R equal to EOF’, ©old dilute solution of hyposulphite of sodium is then poured 
Then from P (or any point on O P) Upon the ore and left until all the silver isin solution. A small 
draw a perpendicular to OC, cutting OR in m. PM, it ®mount of chloride of lead goes into solution also. 
will be at once seen, is the major axis of the plane base, and! The solution is then run into a tank placed bencath the 
making the angle C O F equal to C OE, we have the lines leaching tank, and a solution of polysulphide of calcium is 
through the vertex and foci, from which data the cone can | added until no further precipitate forms. This precipitate, 
be constructed as before explained in connection wjth Figs. which is essentially sulphide of silver with a little lead, is 
8and 4; the minor axis of the plane base, it may be re-| filtered off, and, after drying, roasted in a small reverberatory 
marked, being found at once by making the angles E O A, | furnace, until the sulphur is all removed in this way and silver 
F O B, of Fig. 4, each equal to half the angle between the | bullion of 650 to 700 fine is produced. This is mixed with 


tion shown in ig. 2. 
and bisect it by O C. 


axes. | lead and litharge and cupelled in a Mexican cupelling fur- 
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We have thus presented, we think, all needed information | nace to a bullion 998 fine. For this reason the lead which 
in regard to the pitch surfaces of what we think a novelty in | is thrown down with the silver as sulphide is rather beneficial 
gearing. The discussion of the forms of the teeth is reserved | than otherwise, as it assists in the cupelling operation. The 
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for a subsequent article. | Mexican cupel furnace is very similar in its construction to 

- the German cupel furnace, but smaller. Its hearth is fixed 
and is about 345 to 4 feet in diameter. Wood ashes are used 
instead of marl, and are said to work satisfactorily. 

It will be seen that the addition of calcium polysulphide 
each time to the mother-liquor slowly changes it into hypo- 
sulphide of calcium, which seems to work quite as well as 
the corresponding sodium salt, and, as long as the solution 
is kept in use, constantly regenerates itself by the polysul- 
phide of calcium added. 

From all that we can Jearn, Mexico seems to be no field for 
a person who is dependent upon his own labor for his sup- 
port. Labor brings a very small sum in that couniry. A 
man with a capital of $10,000, or a party of three o. four 
with that sum who understand the practical working of 
silver ores, might find it profitable. But at the same time 
one should be pretty sure of a good return for his time and 
money who is compelled to take the risks and inconveniences 
of life in such a country.—Mining and Scientific Press, 


THE LEACHING OF SILVER ORES AT BARANCA, 
SXICO. 


THE wet processes are proving daily to be more and more | 
gem to the cheap extraction of metals from their ores, | 
and we are glad to find that our German engineers and 


metallurgists are introducing them upon our coast. We are 
indebted to Mr. Weberling for a description of the process 
used at Baranca, in the State of Sonora, Mexico, where there 
one of the foremost reduction works of this 

The ore worked is a fahl-ore, with zinc-blende, galena 
and iron and copper pyrites. The gangue is quartz and the 
ore averages $150 silver, with only a trace of gold. It was | 
crushed dry formerly by a 10-stamp battery and now by the 
Bruckner ore pulverizer. 

It is then roasted to drive off the sulphur, antimony, and 
arsenic, and to change the silver into a chloride, for which 


MAKING ELECTROTYPE PLATES FROM 
DRAWINGS. 


By Joseru Brown, London, Eng. 


Tus invention relates to an improved process of forming 
matrices of designs for the production of. electrotype plates 
directly by the hand of the artist or designer, in which the 
design is produced by means of a pointed tool upon a thin 
sheet of soft metal supported upon a peculiar backing of 
semi-plastic inelastic material, of sufficient body or consist- 
ence to support the metal in the absence of pressure, but 
sufficiently yielding to give to the slightest touch of the art- 
ist, and allow the material to be depressed under the tool 
for the formation of the lines of design. 

In carrying out my invention, I take a composition cf 
plaster of Paris, one pound, chromate of potassa, one-quar- 
ter of an ounce, and common salt, one ounce, which forms 
a compound that will give to the most delicate touch of the 
artist, and will allow the finest lines to be produced upon 
the metal by the tool. These ingredients may be mixed in 
various proportions, which will depend somewhat upon the 
boldness or delicacy of the design to be produced. The 
mixture may be brought to a semi-plastic state by the ad- 
dition of about one pint of water, or sufficient to bring it 
to the proper consistence, and the plasticity of the com- 
pound may be modified to suit various requirements by using 
more or less water. 
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The semi-plastic composition is moulded or otherwise 
formed into a flat tablet of suitable size, and a sheet of soft 
metal is carefully secured upon the upper face of the same, 
projecting edges being left, which are afterward turned 
down over the sides of the tablet. The metal is then ready 
for the artist, who, with a pointed tool or tools, produces 
the desired design by indenting the lines thereon. Wher- 
ever touched by the tool the metal will be depressed into 
the backing, which is of just sufficient body to support the 
untouched parts, but yields to the slightest pressure upon 
the tool. en the — is finished the metal is carefully 
removed from the backing, having the design in relief on 
one side and in tntaglio on the other, and is ready for the 
production of the electrotype plate in the ordinary manner, 
which may be taken from either side, as circumstances may 


require 


AN IMPROVED CAMERA LUCIDA. 


THE accompanying figure represents an improved form of 
the camera lucida for the use of artists and draughtsmen. 
The different kinds of camera now in use, although they 
have all undergone various modifications, have nevertheless 
remained very inconvenient for those who have occasion to 
employ them, none of them allowing the image of the ob- 
ject and the point of the lead pencil to be seen at the same 
time with sufficient distinctness. 

Desiring to remedy these defects, Dr. J. G. Hoffman, of 
Paris, has devised the present form of the apparatus. 

Fig. 1 represents this instrument, half size. Fig. 2 is a 
transverse section of the optical portion, composed, at A, of 
a metallized mirror, or other highly polished and absolutely 
plane metallic surface; at B, of a small plane glass, forming, 
with the metallized mirror, a fixed angle. The object of the 
latter is to allow a portion of the luminous rays, coming 


A NEW CAMERA LUCIDA. 


from the object to be drawn, to pass, and at the same time to 
cause the point of the pencil to be seen alongside of the 
images projected on the paper. 
option, in a movable frame, either a plate with parallel 
faces or lenses of neutral glass of various foci. The object 
of the plane glass is to tone down the brightness of the sun- 
light when white paper is used. At C is the opening or eye- 
hole to which the eye is applied. The button, D, serves to 
adjust the camera in a suitable position, a matter, however, 
which depends on the location of the artist with respect 
to the object; but generally the glass, B, is placed vertically. 
The same pieces of the optical portion of the apparatus 


have been made use of by the inventor in the construction | 


of a modification to be applied to the microscope, for which, 
as well as for the telescope, all system, hitherto in use have 
given very indifferent results. 


SUN SPOT SCREEN FOR SMALL TELESCOPES. 
By B. Tempvar, F.R.S. 


Tue drawing and description show a simple, light, yet very 
useful addition to a telescope for viewing sun spots, facule, 
etc. The whole apparatus is attached to the telescope in 
less than a minute, and weighs under 6 ozs. 

A Bare two narrow strips of light deal, 1 in. wide and 

in. thick, hinged together by a small light hinge at C; 
the longer strip, A, is 30 ins. long, and B is 6 ins. D is a 


At G may be placed, at | 


piece of thin brass, shown on a larger scale at N; this slips 
under the screw, E, which fastens the body of the telescope 
to the central bearing, F, to which the claw stand is fast- 
ened. Tightening up thescreen, E, makes the carrier, A A B, 
very firm. Gis a cross piece 4 ins. Jong, with a saw ‘ kerf” 
or slit along its center, into which a thin piece of white card- 
board or thick piece of cartridge paper, H H, is slipped. 
This piece, H it is 12 ins. in diameter, and receives the 
sun’s image. J J is a circular piece of black cardboard, 
with a tube, K, of the same material, which slips on to the 
draw tube, and is, of course, behind the shade, J J. This 
shade J make 15 ins. in diameter, so that its shadow shall 


well cover the screen, H H. The shade, J J, has a notch on 
the lower edge at O, to clip the strip, A A, and help to steady 
it. Lisa strap forming a kind of stirrup for the support of 
the carrier, and which does better on the rack tube éhan on 
the draw tube. M M are two black threads, which pass 
through the screen, H H, over the spper edge of the shade, 
JJ, and then over a common dressmakers hook fastened 
lower down near the center of the shade. I find that unless 
the telescope is very much inclined the screen curves but 
very slightly. To balance the whole I suspend a ¥ Ib. 
weight at the opposite end of the telescope. 

On the screen, H H, I draw a circle 10 ins. in diameter, 
and find that with a power of 70, and a little adjustment, 
the image of the sun just fills this circle. Then, by divid- 
ing this circle into inch squares with fine lines, | can note 
roughly the position of a sun spot. and its progress from 
day to day; moreover, by dividing one of these inch squares 
into smaller squares 1-10 in. each way with “ fine lines, 
I get a scale by which I can roughly estimate the diameter 
of a spot or group, for each of these squares would repre- 
sent a diameter on the sun of very nearly 8,500 miles. 

An eighteen months’ use of this contrivance has proved 
it to possess the following advantages: (1) It is simple, light, 
inexpensive, and can be made by any one; (2) It is easil 
fitted to the instrument, and is quickly taken. away; (3) it 
enables several persons to observe solar phenomena at the 
same time; (4) It saves the trouble of darkening the room, 
can be packed up with the instrument, and can be used at 
any open door or window; (5) Being moved with the instru- 
ment, the screen is always at the same distance from the 
eyepiece, and always at right angles to the axis of the tel- 
escope. 

In using it myself I generally use the 70 power to note 
the approximate position and size of a sun spot, and then 
change the eyepiece for one of 120, with which I have been 
able to get very good definition of details, and have made 
some (to me) very interesting drawings of macule. The 
lines on the screen seldom prove any disadvantage with the | 
higher power, but when friends think them so I just place | 
a piece of plain white paper on the screen. The only thing | 
I find necessary is to get rid of the reflection of side lights, 
which, of course, lessens the brightness of the sun’s image; 
in the absence of these the contrivance fully answers one’s 
expectations. 

Some time after I had made the contrivance I have here 
described I found that my friend Mr. Dancer, of Manches- 
ter, had made a similar one, which he was good enough to 
| show me some time ago. The principle is the same, but I 
find that though mine gives a much larger image of the sun 
‘it is a lighter apparatus. I hope that some of your readers 
| will try this arrangement and report any improvements they 
in it.—Hnglish Mechanic. 


A NEW METHOD OF GRINDING GLASS SPECULA. 


By Pror. Tomson. 


THE use of glass in the construction of specula for tele- 
scopes has almost superseded that of metal. The many ad- 
vantages arising from the employment of silvered glass 
specula are well known, many fine mirrors constructed of 

is material being in existence. 

The principal expense to amateurs and others desiring to 
construct for themselves a serviceable speculum arises from 
the preparation of metal grinding tools. These, usually two 
in number, are generally made of brass or cast iron, care- 
| fully turned and scraped to approximate curves, and finally 
— together until the desired accuracy of surface is ob- 
| tained. 

This operation of _— requires the use of special appli- 
ances, and is at once a tedious and difficult operation to the | 
| unpracticed. The tools, prepared as stated, are employed to 

give form to the glass which is to constitute the reflector. 

The obvious difficulties of preparing metal grinding tools 
of large size, the impossibility of avoiding conditions of 
| strain in cast metal, and the greater expansion by heat of the 
| metal tool than of the glass to be worked, make it desirable 

to avoid the use of metal grinders where practicable. This 
| is particularly the case where but one or two specula of any 
given focal length are to be prepared. 

It is believed that the method presently to be described 
provides a means of obtaining a good figure at the same time 
that the metal tools are comple y dispensed with, and from 


1. Fia. 2. 
A 


the simplicity of the By ape any one who can give the 
requisite care demanded by all work of the kind may prac- 
tice it with success, 

The principle of the method is the fact that when two 
equal disks of glass or other material are ground together, 
one above the other, the under one always becomes convex 


while the upper one becomes concave, and, by making the 
strokes of the upper disk wide and sweeping, this change of 
form may be greatly accelerated. 

The reason for this is obvious. When the upper disk, A, 
Fig. 1, is in the position there shown, the downward press- 
ure is principally upon the edge of the lower disk and upon 
the center of the upper one, — causing a greater action 
of the interposed grinding material upon those parts, so that 
there eventually results a form similar to Fig. 2. The strokes 
may be so made that the surfaces in contact become spher- 
ical, this condition being greatly favored by the fact of the 
material of the two disks having the same relative hardness, 


TELESCOPIC SCREEN FOR VIEWING SUN SPOTS. 


elasticity, and expansion by accidental changes of tempera- 
ture during the grinding operation. 

By testing, from time to time, the curve acquired by the 
disks, any desired radius may be obtained. 

Where a spherometer is not at hand, simply using the wet 
concave in the sun and noticing at what distance from the 
center of the disk the reflected rays give the best defined im- 
age, we are enabled to obtain the focal length at any stage of 
the process. When solar light is not available, the rays of a 
lamp may obviously be used to obtain the data for calculat- 
focal length. 

he details of the process are as follows: The grinding 
material is, of course, emery of various degrees of fineness, 
the polishing being accomplished with rouge or ferric oxide, 
prepared either by heating pure ferrous sulphate to decom- 
~ he or by heating precipitated ferric hydrate to a bright 


For details as to preparation of emeries, precautions to be 
taken, methods of testing surfaces obtained, etc., we refer to 
Dr. Draper’s very able paper on ‘‘ Silvered Glass Specula,” 
in the Smithsonian Contributions, Vol. XIV. 

Two disks of heavy skylight glass, nearly free from bub- 
bles and other imperfections, are obtained. They should be 
of a thickness not less than half an inch for a diameter of 
four or five inches, and should increase in thickness with 
increase in diameter. The — should be circular, rough 
or sharp edges being removed by grinding. The surfaces 
should be flat, and parallel to each other. 

The disk which is to be the under one during the grinding 
process, and which we shall designate B, is p upon a 
grinding post, Fig. 3, the under surface being equally sup- 
ported at its various points. The disk is kept in position by 
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pieces of wood, a, a, a, a, Fig. 4, placed around it at regular 
intervals, thus permitting easy removal, if desired. The 
grinding post, as is usual, may consist of a barrel; weighted 
or held firmly to the floor. 

Having cemented a handle to the back of the disk which 
is to become the speculum, and which we shall designate A, 
it is placed upon the disk B, emery, say No. 60, and water 
— and ground over B with wide, swinging strokes, 
fresh emery being supplied as needed. This process is con- 
tinued until the tests of curve above mentioned show that 
the disk A has acquired a surface, the focus of which is 
somewhat longer, say 14, than the desired focus. The disks 
are now carefully washed, to get rid of all the coarse emery, 
and a finer grade, say 90, applied for continuing the grind- 
ing. The same operation is repeated, using flour emery, and 
afterward the washed grades, which may be, successively, 
1g min., 5 min., and 10min emeries, Between each gradea 
careful washing of the hands, disks, etc., is necessary, to 
avoid retention of coarse particles that may fall subsequently 
upon the glass surfaces, and produce: scratches difficult to 
remove. While using the flour emery, the curve can, with 
proper care, be made to reach that required to produce the 
desired focus, on attaining which the swing of stroke is to 
be lessened, to avoid shortening the focus. 


The grinding with the very fine grades of emery seldom 
produces any considerable change in the focal length, if the 
roper stroke be given. If, through any cause, too short a 
ocus has been obtained, it can easily be lengthened by revers- 
ing the relative positions of the twe =~ disks, making A 
the lower. To obtain a spherical surface, all possible direc- 
tions of motion are to be given to the upper disk, and the 
operator should work from various sides of the grinding post. 
It may here be said that the writer has not had the oppor- 
tunity of applying this method to production of specula 
otherwise than by hand. There is little doubt, however, of 
its success with appropriate machinery. 

In the last and final grinding with emery, the greatest care 
must be exercised, as much time may be saved in the polish- 
ing by the attainment of a good surface and figure by the 
grinding. 

In the employment of the finest grade of emery, the last 
charge should be kept on and worked down so smoothly that 
no grinding noise is made by the two surfaces sliding one 
over the other. Just sufficient water should be added to kee; 
the surfaces uniformly wet, an excess being apt to wash o 
the fine cutting powder so essential to success in this part of 
the operation. The smoothing is continued until the surface 
of A can reflect the light of a window at incidences of 40° to 
50°, and when examined by transmitted light, preferably by 
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using a magnifier, should present a very fine and uniform 
grain. Before making any change in grade of emery, it is 
essential that all marks made by previous sizes have been 
obliterated. 

If, in the fine grinding, after sufficient examination, the 
conditions mentioned appear to have been attained, the specu- 
lum is ready for the polishing. This is done in the usual 
manner. The polisher is prepared by coating the lower or 
convex disk, B, with a layer of pitch, or other well known 
composition, to about 1¢ inch thickness, and after having 
warmed the coated disk so as to soften the pitch, the concave 
disk, A, is wetted and pressed upon the pitch surtace of B, 
to insure a fit. 

Parallel grooves are then made in the pitch surface in such 
& Way as to divide it into squares of uniform size (Fig. 5)—a 
well known procedure in polishing specula—after which the 
surfaces are again carefully fitted as stated above. Prefera- 
bly, the diameter of the polisher is about one tenth or one 
eighth less than that of the surface to be polished by it, as by 
this means the desired figure is more readily obtained. 

The disk A, to be polished, is now laid upon the grinding 
post, concave side upward, and the polisher, B, charged with 
finely washed rouge, worked in all directions on it, occasional 
additions of rouge being made. When the surface of the 
speculum is sufficiently polished to reflect light, tests of tig- 
ure are made from time to time, the methods of Draper and 
Foucault being admirable for the purpose. The attainment 
of a spherical surface is in this way free from especial difficul- 
ties, and it may be converted subsequently into that of a 
paraboloid of revolution by the method recommended by Dr. 

raper, and fully described in his paper previously referred 
to. 

It cannot be too strongly urged upon those attempting the 
construction of specula that changes of temperature, by hand- 
ling or otherwise, must, during the polishing, be carefully 
avoided. The silvering of the finished speculum is readily 
accomplished by following closely the method given by Dr. 
Draper. 

Tests of this method of grinding specula, made during the 
last two years, show that its capabilities are at least equal to 
those of the usual process with grinding tools of metal, and 
it is possible that with increased experience the latter may be 
surpassed. The method has, however, undoubtedly the ad- 
vantage of a saving of time in preparation of the tools, as 
also of expense for materials wel —Seurnal Franklin Insti- 
tute, 


RECENT PHOTOGRAPHIC OBSERVATIONS OF 
THE SOLAR SURFACE.* 


ExPerments in taking photographs of the heavenly 
bodies have been carried on by different observers for many 
years, but more recently the laborious researches of M. 
Janssen, and the improved methods that he has introduced, 
have led to the discovery of facts and phenomena which 
were quite out of the range of former observations. Up to 
the present the best photographs of the sun have only given 
a faithful representation of the spots and facula on the sun’s 
surface, while those which M. Janssen has succeeded in 
taking at Meudon have made us acquainted with a number 
of most interesting details. To understand the progress 
that has thus been made, it will be requisite to consider 
briefly the principles on which he has been working. If 
the solar image be viewed with the eye, notwithstanding the 
use of screen glasses and helioscopes, all the details of its 
surface will be seen as one brilliant mass. The relative 
intensities of the light of different parts of the image cannot 
be perceived, and the appearance, therefore, is not true to 
nature; there is a limit to the capability of our organ of 
sight. On the other hand, the photographic image, when 
it has been obtained under the correct conditions of the 
action of light, is free from these errors, and shows ac- 
curately the relative intensity of light from the various parts 
of the object. In order, however, to obtain such an image, 
it is necessary that while the light is acting the sensitive 
tilm should remain constant—that is, that the part of the 
sensitive substance which is acted on during the entire 
duration of the exposure should be only a small fraction 
of the total quantity present. When, therefore, the time 
of the action of light is measured so as to allow no over- 
exposure even in the lightest portions of the sun’s disk, an 
image is obtained which shows not only the details in their 
true outlines, but also the proper proportion of intensity. 
On this account we must ascribe the successful results that 
have been obtained to the extremely short length of time 
during which the light was permitted to act. And besides 
the shortness of the exposure, which in summer time he has 
reduced to sg5 part of a second, M. Janssen also adopts 
the plan of enlarging his pictures to dimensions which, by 
degrees, have been raised from fifteen to thirty centimeters, 
and by this means he has taken photographs whose ex- 
amination has made possible new ideas of the constitution of 
the photosphere. 

These photographs represent the surface of the sun as 
covered with a number of grains or granular elements. The 


forms, dimensions, and distribution of these granulations | 


do not agree with the conceptions that had been formed 
from the optical examination of these elements of the photo- 
sphere. he photographs do not in any way confirm the 
notion that the photosphere consists of elements whose 
constant forms resemble willow-leaves or grains of rice. 
Forms such as these are occasionally met with at different 
points of the solar surface, but their appearance is excep- 
tional, and by no means such as to give expression to a 
general law on the constitution of the photospheric medium; 
the photographic pictures lead rather to a much simpler con- 
ception of the constitution of the photosphere. 

f the graaulation be observed at those points where it is 
most developed, it will be seen that the grains have very 
different forms, but all more or less related to that of a 
sphere. Where the elements are smaller, there they ap- 
proach nearest to the spherical form. There are numerous 
grains having a more or less irregular shape, which, it can 
be seen, have been formed by the agglomeration of smaller 
grains whose form approaches that of the sphere. Even 
when the granulation appears to be less decided, and when 
the grains seem to have been drawn out into ovals with a 
long axis, it will be noticed that the sphere was in every case 
the original form, which has been more or less modified by 
the forces to which these bodies are subject. From the 
great variety of form exhibited by these elements, it further 
follows that they consist of a very mobile substance which 
yields easily to external action. It may, in fact, be ad- 
visable to assume that the granulations possess a constitution 
very analogous to that of our atmospheric cloud; that is, to 
consider them as bodies consisting of some rigid or fluid 
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| substance in a highly subdivided state floating in a gaseous 
| medium. 

| If the shell of fenning the photosphere was in a state 
|of rest and perfect equilibrium, it is clear that, owing to 
its fluidity, it would form a continuous envelope round the 
solar nucleus; the granular elements would coalesce, and 
the brightness of the sun would be equal over its whole 
surface. But the streams of gas rushing up from below 
prevent any such condition of perfect equilibrium; they 
tear asunder and divide the fluid layers into a number of 
pieces, and thus are formed the elements which are merely 
fragments of the photospheric envelope. The fragments 
tend to assume the spherical form on account of the specific 
gravity of their constituents; hence the shape of a sphere 
which, as is well known, is adapted to a condition, not of 
absolute but to one of relative equilibrium, wherein the 
photospheric substance that cannot settle down as a con- 
tinuous envelope is divided into a number of elements, each 
of which tends to assume its form of equilibrium. 
this individual state of equilibrium is seldom realized; in 
numerous places the gas current sweeps away the granulated 
elements, and their spherical shape is altered until, if the 
movements be very strong, they become quite unrecognizable. 
These tides which keep in continual motion the layers of gas 
wherein the elements of the photosphere float have them- 
selves certain favorite seats of action, for the solar surface 
is divided into regions of relative action and rest. Besides 
which, even in the places of relative rest, the movements of 
| the photospheric medium will not permit of the granular ele- 
ments arranging themselves in level layers; as a consequence, 
more or less deep depressions of the grains beneath the up- 


ver surface take place, and, on account of the great absorb- | 


ing power of the medium, there thus occurs thet great dif- 
ference in the brightness of different parts of the sun which 
can be detected in the photographs. 

From the comparative infrequency of the brightest grains, 
we can also draw the deduction that the illuminating power 
of the sun resides more especially in a small number of 
points of its outer surface. In other words, if the solar 
surface were completely covered with nothing but the 
brightest of its granular elements, its illuminating power 
would be at a first approximation ten to twenty times greater 
than it is. 
| Lastly, we may learn that the facts now enumerated throw 
an important light on the so often debated question of the 
variation in the illuminating power of the sun. It is clear 
that the spots can nolonger be considered to be the principal 
| sign of the oscillations to which the sun’s ths is liable; 

the variable number and illuminating power of the granular 

|elements, which here play a most important part, must also 

| be taken into consideration. 

| = 

| PROFESSOR ECLIPSE OBSER- 
O 

+ + 


| Proresson Draper has given to a N. Y. Times reporter 
a somewhat detailed account of his observations of the 
eclipse. We quote the more important portion. 
“The duty that I undertook was, in the first place, by the 
aid of a telescope of 5 inches aperture and 78 inches focal 
length, especially corrected for photography, to get as com- 


plete a photograph of the corona as could be obtained by | 


an exposure lasting during the whole of totality. This was 
during 165 seconds. 

“In the next place, I hadalarge instrument which may 
be called a ‘ phototelespectroscope.’ This instrument con- 
sisted of an object-glass, composed of four lenses, 6 inches 
in diameter om 21 inches focal length. The image of the 
sun at the focus was less than }j of an inch in diameter, 
and of extreme brilliancy. Before the rays of this lens 
reached the focus, however, they were intercepted by a 
Rutherfurd grating, about 2 inches square, set at an angle of 
60 degrees. This threw the rays to one side, and produced 
there three images—a central one of the sun, and on either 
side of ita spectrum. One of these spectra was dispersed 
twice as much as the other, that is, would give a photograph 
of twice the length. This last photograph was aomualhy 
about two inches long. With this instrument, which was 
mounted equatorially and driven by clock-work, so as to 
follow the sun with accuracy, if the light of the corona was 
ignited gas, giving lines which lay in the actinic region of 
the spectrum, I should have procured ring-formed images, 
one ring for each bright line. On the other hand, if the 
light of the corona arose from ignited solid or liquid bodies, 
or was reflected light from the sun, I was certain to obtain 
a long band in my photograph, answering to the actinic re- 


gion of the spectrum. If the light was partly from gas and 
partly reflected sunlight, a result partly of rings and partly 


a band would have been obtained. It was the general im¢ 
pression, previous to the eclipse, that it was entirely impos- 
sible to obtain a photograph of the spectrum of the corona, 
and in order to give the best possible chance of getting such 
a photograph, I resorted to exceedingly sensitive materials, 
known as the lightning collodion process, furnished to me 


by the Messrs. Anthony, of New York. This involved a} 


necessity of distilling a large part of the water that was 
used, because in the locality where we were the water con- 
tains either alkali or sulphur, both of which are deleterious. 
“* Immediately after the totality was over, and on develop- 
ing a photograph, I found that the spectrum photographs 
were a continuous band, without the least trace of a ring. 
| I was not surprised at this result, because during the totality 
I had the opportunity of studying the corona through a tele- 
| scope arranged in substantially the same way as the photo- 
telespectroscope. These spectrum photographs, therefore, 
show that the corona on this occasion did not consist of an 
| ignited gas, giving a few bright lines, but that its light was 
| due either to reflection of sunlight by solid or liquid bodies 
| surrounding the sun like a cloud of meteors, or else that 
these meteoric bodies were raised to a white heat. The ob- 
servations that were made by Professor Barker, who was 
next to me in the observatory, were arranged with a view 
of determining this very point. If the coronal light con- 
tains the Fraunhofer lines, it is reflected sunlight. 
is a continued spectrum without those lines, it may be due 
to solid or liquid substances raised toa white heat. It turned 
out, on making the observations with an analyzing spectro- 
scope, that the coronal light did contain the Fraunhofer 
lines, and was, therefore, reflected sunlight. 
“On consulting with Professor Young, subsequently, at 
Denver, I found that he had seen very faint traces of the 
1474 line. This shows that there still remained at the time 
of this eclipse a small infiltration in the corona of the gas- 
| eous substance which gives that line. I think on this occa- 
sion there can be no doubt that we have observed the true 
nature of the corona, and that its light is almost altogether 
sunlight, reflected from bodies of a size too small to be seen 
a8 individuals at a distance such as that of the earth from 
\ the sun, namely 90,000,000 miles. The light of the corona, 


But even | 


If it | 


according to this view, on former occasions has been, so to 
speak, conteminated or mixed with light derived from ig- 
nited gaseous bodies ejected from the sun. The 1474 line 
can be seen on any occasion favorable for observation in the 
chromosphere of the sun. As the chromosphere is now, 
| however, in a quiescent condition, this 1474 matter has not 
| been projected into the corona, as it had been on former oc- 
casions. The plain photograph of the sun taken with my 
large cuuptecial on this occasion shows that the corona is 
not arranged centrally with regard to the sun. The great 
mass of the matter lies in the plane of the ecliptic, but not 
equally distributed, for on this occasion it extended about a 
degree and a half from the sun toward the west, while it 
was scarcely a degree in length toward the east. The mass 
of meteors, if such be the construction of the corona, is, 
therefore, probably arranged in an elliptical form around 
the sun. photograph also shows curious plume-like 
forms of the coronal matter toward the poles of the sun.” 


| PHOTOGRAPHIC ENGRAVING IN HALF-TONES. 


| Ovr attention has been directed by Captain J. Waterhouse, 
| B.8.C., Assistant Surveyor-General of India, who is at pres- 
ent on a visit to this country, to a method he has adopted of 
obtaining a in in plates prepared for photographic en- 
graving. e may premise that numerous methods for se- 
curing this end have been suggested and published, some of 
them, including the processes of Talbot, Placet, and Wood- 
bury, being highly successful. In most of the methods which 
have been published the grain has been obtained by mechan- 
ical means. 

When trying some experiments with a process invented by 
|M. Audra, a French amateur, in which the grain upon the 
| plate is secured by the interposition of a collodion film upon 
which the required grain has been impressed, Captain Water- 
house was led to try if this mechanical proceeding could not 
be superseded by chemical means. The result of several ex- 
periments was the discovery of a method by which a grain 

»ssessing great fineness and excellent effect was obtained. 

Ordinary autotype carbon tissue, having been sensitized in 
|a 5 per cent. solution of bichromate of potash, is dried and 
| exposed to light under a reversed negative. A well polished 
| copper plate having been provided, its surface is silvered by 
| being rubbed with a mixture of tripoli and the following so- 
lution: 

Nitrate of silver... 
Cyanide of potassium. 
ater...... 

Toa plate prepared in this manner the exposed carbon 
tissue is transferred in cold water, and by means of the 

ueegee is pressed in intimate contact with it. The object 
of the silvering is to prevent subsequent adherence to the 
newly deposited copper in the electrotyping bath in a suc- 
ceeding operation. 

The gelatine tissue attached to the copper plate is allowed 
| to dry, and is then developed in warm water in the usual 
| manner, great care being taken not to allow any of the lines 
| 10 become loosened—an accident which is very liable to hap- 

pen, though the preliminary drying of the tissue before de- 
velopment tends to prevent it. 

After all the soluble gelatine has been removed from the 
surface of the plate, it is immersed (after being drained) ina 
bath composed of— 

Tannin. .... 

This at once removes all moisture from the gelatine relief, 
hardens it, and gives it a fine grain, coarser in the shadows 

| than in the lights. The plate remains a few minutes in this 
| bath till the action is complete in the deepest shadows; the 
tannin is then washed off with a little spirits of wine, and the 
plate is allowed to dry. 

It will thus be seen that, so far, we have obtained the most 
| perfect conditions under which granularity can exist, namely, 

a fine grain in the high lights, a coarser degree of granu- 
| larity in the middle tints, and the shadows possessing the 
greatest coarseness of grain. 

The next step consists in obtaining from the gelatine pic- 

| ture a metallic cast which will faithfully reproduce its vari- 
ous phases of granularity. Captain Waterhouse adopts the 
following method: A band of copper having been soldered 
| to the copper plate, its back is coated with Brunswick black, 
to prevent deposition of the copper upon it. When the back- 
ing is dry the margins of the picture are cleaned with a little 
| of the silvering solution. The gelatine surface then receives 
a very slight coating of wax dissolved in turpentine, which 
| is well polished off, and is then rubbed over with fine plum- 
| bago or bronze powder, to render the surface conducting. 
| The a is then ready to be placed in the depositing 


trou 
| Although any good electrotyping arrangement may be used, 
Captain Waterhouse prefers a Smee’s battery, with a sepa- 
| rate depositing trough, containing a solution of ten parts each 
| of sulphate of copper and sulphuric acid in a hundred parts 
of water. A plate of copper—to serve as an anode, and con- 
| nected with the silver plate of the battery—is laid horizontally 
about an inch above the bottom of the depositing trough, 
which should be large enough to allow the plate bearing the 
gelatine relief to be slipped under the anode. The relief 
plate is connected with the zine plates of the battery, and 
when everything else is ready the circuit is completed by 
slipping it into the depositing —- under the anode. By 
laying the plates horizontally the deposit is more even, and 
the gelatine film seems to be more readily covered with cop- 
r. When the deposit of copper is of sufficient thickness 

it is separated from the matrix, and after a gentle rubbin 
with an oiled cloth is fit for printing.—Brittsh Journal a 
Photography. 


CLEANING OF GLASS PLATES AND LENSES. 


ALL persons who work in photography know, or should 
know, that to clean lenses, and to preserve the polish of their 
surfaces, they should not be wiped with a cloth, but after 
having removed the dust by means of a brush, they should 
be covered with a thin coating of grease, then wi with a 
| piece of very soft chamois. An amateur asserts that for this 
| purpose there is nothing better than chicken grease. With- 

out contesting the merit of this fatty body, we simply use 
tallow, which we recommend not only for lenses, but also 
for plates which are to be collodionized. The dealers in 
| glass plates for clichés coat them with grease, and simply 
wipe them before delivering them to photographers, and it 
is known that these plates generally give very pure clichés 
| without any other cleaning. Many methods have been sug- 
gested for removing the varnish from old plates. A mixture 
‘of benzine and alcohol in equal parts, agitated and 
| poured on the. plates, generally acts very quickly and very 
well, The last traces of reduced silver which may yet 
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adhere are then removed by iodized alcohol (alcohol 100, 
foame 0°50). When the surface is properly cleaned it is 
rubbed over with the finger or a tuft of cotton lightly im- 
pregnated with tallow, and wiped dry. Plates thus prepared 
may be kept indefinitely, and are protected from dampness, 
th® enemy which too often interposes itself between the col 
lodion and its support. It is well to rub the plates, what- 
ever may have been the previous mode of cleaning, with a 
little tale, which increases the adherence of the sensitized 
coating, and does away with the gelatine or albumen, the 
use of which would otherwise be indispensable for the prep- 
aration of dry plates.—Bulletin Belge. 


CONCERNING BREAD. 


Tue art of the miller consists not less in properly mixing 
the various kinds of wheat to produce the best flour than in 
well grinding and preparing it for food. Wheat is of two 
principal kinds, known as white and red wheat, but there are 
numerous varieties of the _ which do not affect the color 


of the grain. The red is the stronger food and the grain is 


and is known as strong flour, but sprouted wheat or the 
produce of cold climates and cold summers yields flour of 
the contrary tendency. In practice 100 pounds of flour will 
make 138 to 137 pounds of bread, or an average of 136 | 
pounds. The art of the baker is to increase this quantity, , 
which he does by hardening the gluten through the agency | 
of a little alum, or by means of a gummy mixture of boiled 
rice and water. Bread naturally contains a large quantity of 
water, or from thirty-six to forty per cent., but it is uently 
made to contain ter amounts by the use of rice flour or 
potato starch, either of which will absorb more water than 
wheat flour. Another way to increase the quantity of water 
in bread is, after having incorporated as much water in the 
dough as possible, to put it in a hot oven, which causes the 
crust to form speedily, and thus the escape of water is pre- 
vented. This same object is in a measure attained by throw- 
ing sacks over the loaves when removed from the oven, thus | 
nae om part of the evaporation, although the crust there- 
suffers in crispiness, Salt has much the same effect as 
alum, in making the bread white and firm, and in enabling 
the flour to produce agreater weight of bread from a given 


6. Contagious diseases and practical means of separation 
of patients in hospitals. 

A number of other questions were also considered by 
the congress. 


Tue New York Cotton Exchange has decided that after 
the 2d September cotton cove with flax tow beszing 
shall be deemed unmerchantable and not a good delivery. 
Insistance upon this will obviate numerous complaints. 


DESIGN FOR AN ALBUM COVER. 
By E. De ZuLoaea, Madrid. 


Tue author, well known by his original ornamental com- 
positions in which ancient Oriental and Hispano-Moresco de- 
vices are successfully merged in the richest modern Renais- 
sance forms, has studied particularly, and brought to great 
perfection, the art of damascening, /. ¢., the incrustation of 
gold or silver ornaments in iron or bronze. 
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SUGGESTIONS IN DECORATIVE ART.—ALBUM COVER, BY E. DE ZULOAGA, MADRID.—From the Workshop. 


usually smaller and harder, while the white is the large 
grain, and particularly adapted to the production of fine 


white flour and to mix with red wheat for the same purpose. | bread making, but the independent farmer who raises his 
The red variety is most widely grown and in nutriment is to | 


be preferred. A hot summer and a sunny clime produce 
grain with the least proportion of water and the greatest of 
nitrogen. Hence wheat from Southern Europe, the shores 
of the Black Sea, and the steppes of Asia and the Caucasus, 
is preferred in England, as is also that of any temperate 
clime in which the heat of the sun is great during the sum- 
mer months, as for instance in the interior of America and 
Russia. Wheat does not flourish under a tropical sun or in 
a high northern latitude. By the miller’s art wheat flour is 
adulterated with potato starch, rice flour, plaster of Paris, 
pea flour, alum, sulphate of copper and Other materials, 
which cost less than flour, or add to its weight or bulk at a 
cheaper rate. 

According to the quality of flour will be the weight of 
water which it will take up and retain iv the process of bread 


mae: Tienes produced from wheat of the finest quality, 
and in summers or in hot countries, takes up much water 


amount of the raw material. Various adulterations are 
practiced both in the flour and in the subsequent process of 


own wheat and takes it to the neighborhood mill need have 
no fears of being thus poisoned with alum or sulpbate of 
copper.— Boston Cultivator. 


HYGIENIC CONGRESS. 


A ConGREss to consider the various questions relating to 
health was held in Paris during August. The following mi 


the heads of the programme: 

1. Mortality of infants, and means of reducing it. 

2. Corruption of water courses by means of sewers, fac- 
tories, etc. Application of sewage to the soil. 

3. Adulteration and deterioration of food, means of pre- 
serving it, etc. } 

4. Houses and apartments for the working classes. 

5. Means of preventing or diminishing mischief from the 
use of mineral poisons in manufactures; substitutes, etc, 


POISONING BY PARIS GREEN. 


Dr. R. Wrison, of Washington county, N. Y., writes to 
the Philadelphia Medical and Surgical Reporter : 

“The ravages of the potato bugs in this section have 
caused the farmers to use an immense quantity of Paris 
green to destroy them. About a week since a young man, 
by the name of Albert Calkins, picked an apple from the 
ground, where it lay among potato vines upon which Paris 
green had been used, and ate it, or rather sucked the juice. 
Shortly his lower lip began to inflame, and after acute suffer- 
ing an abscess formed, which on being opened discharged a 
large amount of pus. Abscess of the lip is not, I believe, of 
common occurrence. 

“Paris n is said to be a compound of arsenic and cop- 

r. Of Scheele’s green, Dr. Taylor says that it produced, 
n a watchmaker, ‘swelling and ulceration of the lips.’” 


B. and W. Fosrer treat leather-waate with steam, con- 
centrate the condensed liquid, and employ it for dyeing, 
tanning, etc. 
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HUMAN BODY. 
{From the French of E. Ouimus and Charles Legras.] 
Translated by E. L. 


Tue study of the origin of the electric currents of the 
human organism has recently assumed an entirely new phase 
through the fundamental discovery by M. Becquerel of the 
electro-capillary currents. Without entering into all the 
details of the subject, we shall give the principal facts and 

The following principle is held by M. Becquerel: Two 
solutions of different natures, conductors of electricity, be- 
ing separated by an organic membrane or capillary space, 
constitute an electro-chemic circuit capable of producing 
chemical effects. 

By separating metallic solutions by a glass tube in which 
a slight fissure has been made, or by dialyzed paper, M. 
Becquerel lus succeeded in easily reducing platina, gold, 
silver, copper, tin, lead, cobalt, nickel, etc. 

It follows from this that the electro-chemical circuits can 
exist in the organism without the intervention of any metal. 


It is, indeed, sufficient, to constitute real circuits, to have 


two liquids separated by a capillary space or membrane. 

The electro-capillary couple is constituted as follows: The 
side of the membrane in contact with the liquid which acts 
as an acid is the negative pole, and the opposite side is the 
positive pole. 
conductors of the electricity, a fact demonstrated by M. Ed- 
mond Becquerel. 

The anton ge | currents cause mechanical effects of 
— importance, and we know, indeed, that there is a dou- 

le current going from the positive pole to the negative and 
from the negative to the positive; the latter is, however, very 
feeble. Moreover, in decomposing with a pile water con- 
tained in a vase portioned in two compartments by a mem- 
brane, the level is raised in the negative side. The positive 


electricity has more force than the negative to overcome the 


obstacles. 7 
If, now, we consider the different anatomical elements— 


cells, tubes, globules—and their relations to the liquids of | 


the organism, we find in almost all the principle of the elec- | 
tro-capillary couple, that is to say, the liquids or semi-fluid 
substances are separated the one from the other by a me 
brane. 
ber of electro-capillary couples, giving in each tissue cur- 
rents which act without interruption during life and some 
time after death. 

M. Becquerel first Sought to determine if the oxidation | 
which results from contact of the dead muscles apd other | 
tissues with the air is independent of their organization, and | 
if it corresponds with that which is produced in the living 
body by means of the arterial blood. 

This first series of experiments demonstrated: First, that | 
an intact muscle placed in contact with oxygen respires the 
same as when in the presence of the blood, but the results 
are not identically the same; second, that when the muscle | 
is disorganized and reduced to a fine pulp it consumes a 
quantity of oxygen double that consumed by a muscle of the 
same weight while intact. 

If in the intact muscle or in the muscle reduced to a pulp | 
a plate of platina be placed on the exterior of the muscle, 
and another in the interior, there will be obtained a devia- | 
tion of the needle of the galvanometer, which indicates that | 
the current passes from the interior to the exterior, that is 
to say, the exterior surface is positive, and the interior neg- 
ative. As the exterior surface is in contact with the outer 
air, and conséquently more oxidable, it is to be presumed 
that this is one of the causes which determine the muscular 
current from the interior to the exterior. It is the same in 
the living animal, or at least when the muscles are put in 
contact with the air by a preliminary preparation. 

Other experiments of M. Becquerel on the absorption of | 
gas by the bones and tendons have proved to him that these | 
tissues also respire like the muscles. Like M. Hermann, M. 
Becquerel admits that the origin of the electric currents in 
the muscles is due to a chemical cause. The experiment on 
‘muscles reduced to a pulp clearly demonstrates this, but to 
these facts M. Becquerel adds others discovered by him. If | 
in muscles plunged in nitrogen or hydrogen you have a cur- 
rent running from the interior to the exterior, after some | 
time the current decreases, ceases, and finally manifests it- | 
self in the inverse direction. This reversal is probably due 
to the difference of oxidation of the eo of the muscle, for 
the inner portion of the muscle still contains oxygen and | 
oxidable elements, while the surface is already completely | 
altered; the interior then becomes acid in comparison wit 
the exterior. 

The bones, like the muscles and nerves, give an electric | 
current which is remarkable for the intensity and duration 
of its electro-motor force. The electro-motor force of the 
osseous current has been studied by M. Becquerel by the 
method called ‘‘ by opposition,” and by employing special 
couples invented by Edmond Becquerel. This force is about 
half that of the sulphate of copper couple. It is constant 
during some time, and increases little by little as the dis- 
tilled water in which the bone is plunged is charged with 
the organic matter, which, in decomposing, renders the wa- 
ter acid. Thus a pile which will run several weeks can be 
constructed. 

M. Becquerel has also investigated the electro-motor force 
between the arterial and venous blood. He has found it 
equal to 0°57, that of a nitric acid couple being 100. The 
electro-motor force of the serum of the muscles is repre- 
sented by 0°3, that of a nitric acid couple being 100. There 
exist, then, innumerable series of electro-capillary cur 
rents between the blood and the liquids of the muscles. 

What are the electro-chemical effects from the action of 
these innumerable electro-capillary couples? In the arterial 
blood the oxygen is fixed in the hematosine by a capillary 
affinity. The face of the capillaries in contact with the ar- 
terial blood is the negative pole, and that opposite in con- 
tact with the serum tbe positive pole of a couple. *‘* The 
electric currents, according to their intensity, being able to 
overcome all the affinities, even the capillary affinity, it fol- 
lows that the oxygen, by the effect of the electro-capillary 
current actiag as a chemical force, is deposited on the s1- 
tive surface outside the capillaries, while the globules which 
are electro positive are deposited on the interior negative 
surface. The oxygen can then react on the combustible 
materials of the surrounding liquids, producing carbonic 
acid gas, which returns in the capillaries by the action of 
the current, acting like a mechanical force, to the electro- 
positive solutions.” 

These researches of M. Becquerel give the only satisfac- 
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en” published nine essays on the 
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since 1867, in which M. 


THE ELECTRO-CAPILLARY PHENOMENA OF THE | tory explana 


The walls of the capillary tubes act as solid | 


rents? 
Another consequence of the electro-capillary currents re- 


: - J ™- | sults from the fact that the walls of the tissues which serve 
There exists, then, in the body an incalculable num- | 


| very feeble voltaic currents, acting through long periods. 


Phenomena of the Electro- | 
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| capillaries. 
| by the laws of endosmose and diffusion alone the rapidity 
| of the exchanges of the liquids and gases which take — 
| between the capillaries and the contiguous tissues. ow, 
| besides, can it be explained that in one case (the greater cir- | 
culation) the oxygen which has so great an affinity for the | 
blood globules quits the globules, a= that the blood return- | 
ing in the veins is charged with carbonic acid gas? In the} 
other case (the pulmonary circulation), the blood arriving in | 
| the lungs parts rapidly with its carbonic acid and takes up 
| oxygen. © Becquenel has only sought to explain the electro- 
capillary phenomena which take place in the capillaries of 
the tissues, but his theory is equally exact for the capillaries 
of the lungs. Only in this last case the phenomena are re- 
| versed; it is the carbonic acid which is expelled and the 
oxygen which enters into the blood of the efferent vessels; 
moreover the electricity has changed in its relation to the 
surfaces of the capillaries. The oxygen, indeed, instead of 
being on the internal surface, as in the capillaries of the 
tissues, is in the capillaries of the lungs on the external sur- 
face; the phenomena of exchange and transport of material 
must then in such case be reversed. 
It should be noted that all the phenomena of the exchanges 
of gas and liquids in the human organism take place with 
|such rapidity that it is impossible to explain them by the 
| fact of endosmose alone; moreover they are accompanied by 
electro-capillary phenomena, and are augmented in a notable 
manner by the currents. Without the intervention of elec- 
tro-capillary phenomena, it is really impossible to explain 
the introduction of carbonic acid in the capillaries. For 
the vessels of the lungs it may be assumed that the oxygen 
has a great affinity for the blood globules, and that the car- 
bonic acid has not; but for the capillaries of the tissues, how 
is it that the carbonic acid, which has so little affinity for 
the globules, comes to deposit itself and penetrate into the 
vessels where the tension is much higher than in the tissues 
from which it comes? 

Again, many experiments prove that the oxygen found in | 
the blood which comes from the lungs is in the state of 
ozone. And how could it be in this state if it had not un- 
dergone in the capillaries the action of the electric cur- 


as electrodes for the electro-capillary currents are sub- 
mitted at the same time to electro-chemical actions, under- 
going the effects of decomposition and recomposition, 
thus constantly renewing the elementary principles of the 
organism. 

o recapitulate: the tendons,* the arteries, the veins, the 
nerves, the bones and all the tissues give currents in the 
same way, and in the same conditions, and these currents, 
as shown by all the facts that we have set forth, have a 
chemical origin, and do not come from an electric organi- 
zation of the muscles and nerves. 

The electro-capillary currents are the only ones whose 
existence is at present clearly proved. They are produced 
in the living body wherever there are two different liquids 
separated by a cellular membrane. The electricity developed 
in the special apparatus of certain fishes is probably due to 
actions of this kind. 

Finally, in the chemical effects of the electric currents 
we observe the remarkable phenomena called cementation, 
and which consists in a molecular action, by virtue of which 
elements of a different nature are introduced into the in- 
terior of a body, while the others are expelled, and this with- 
out the body losing its form. M. Becquerel has been able 
to obtain several transformations of this kind by the aid of 


It should be noted in these phenomena that the effect is not 
only produced on the surface, but that there is an intramolec- 
nlar penetration and a substitution of the one metal for the 
other without change of the exterior form. 

Is it not this in great part that takes place in organic bod- 
ies? The anatomical elements, muscular fibers, nerve cells, 
etc., constantly undergo molecular changes in all their parts, 
but their exterior form remains alwaysthesame. Certainly, 
as we have often before said, electricity is not the primary 
cause of these molecular transformations, but, on the other 
hand, it is more than simply an accessory phenomenon, for 
if the chemical combinations of the living tissues are not 
the effect of electric currents, it is incontestable that they 
give birth to electric currents, which in their turn act on 
these chemical combinations. How many facts drawn from 
daily occurrences show that even in inorganic bodies there 
is always an intimate relation between the production of a 
current and a chemical action! Iron is oxidized sooner if 
there are already some oxidized points on its surface. It is 
the same with lead in contact with an inoxidable metal. 
With organic bodies these relations are more marked, and 
it even becomes difficult to define exactly which is the cause 
and which the effect. Animal heat, forexample, is the result 
of oxidations which take place in the living tissues, but we 
could as well say that it is the cause of the molecular changes 
which take place during life. Is it not this which puts in 
activity the combinations which accompany the hatching of 
the egg? Is it not this again which, by being maintained at 
|a certain mean, permits the organs to act and favors the 
molecular modifications? 

It is the same with the electric phenomena. Reason and 
experiment demonstrate that the chemical combinations 
which take place in the living tissues generate electric cur- 
rents not only in the muscles and nerves, but in every part of 
the body where there is any exchange of material. 

It is for this reason that the currents act so energetically 
on the nutrition, even in the inner parts, and Professor Nie- 

| meyer, perhaps a little enthusiastically, regards them ‘‘as a 
means more powerful than any other to modify the nutri- 
tion of the interior parts.” 

To deny that the electric currents are formed in all the 
tissues, and that they assist in their nutrition, is to fall into 
a greater error even than those physicians who wish to make 
all the vital phenomena depend on the electric currents. The 
one could with as much right hold that the organic combi- 
nations do not generate any heat, and the other that the 
nervous influence, its propagation, its action on the muscles, 
etc., are only phenomena of heat. 

This comparison, under certain aspects, of heat and the 
electric currents, shows how we can consider, in a general 
way, the effects of electricity on the living bod he one 
and the other of these agents are the nin | of the nutrition 
of the tissues, and, both acting from without, either by sur- 
rounding by the heat or by the direct introduction of the 
| electricity, increase the vital energy and excite all the or- 


* M. Becquerel has found that there exists an electric current between 
the white substance and the gray substance of the spinal cord and of the 
brain. The direction of the current is from the white substance to the 


gray. 


tion of the phenomena which take place in the| gans. On the other hand, their inordinate action, too great 
One sees, indeed, the difficulty of explaining | or too long continued, exhausts and kills. 


Most medicines have, moreover no other action than to 
limit or exaggerate the nutrition, to destroy the too active 
agents of oxidation, or to introduce in the organism oxid- 
able substances. The electric currents also must be applied 
according to circumstances to augment or to moderate the 
vital actions. Their effectis more rapid and more energetic 
than that produced by any other agent, for that they have a 
more powerful action on all bodies. A very feeble current 
is sufficient to make or unmake combinations on which the 
highest temperature has no influence, and when you con- 
sider the innumerable electro-capillary couples which exist 
in the organism, vou can say without exaggeration that of 
all agents electricity is that which acts most constantly and 
energetically on the phenomena of nutrition. 


ANNUAL MEETING OF THE AMERICAN ASSOCTA- 
TION FOR THE ADVANCEMENT OF SCIENCE. 


Tus meeting this year was held at St. Louis, and on the 
22d of August the President, Prof. Newcomb, delivered 
his retiring address, the substance of which we take as fol- 
lows from the N. Y. Tribune: 


SCIENTIFIC a AND THEIR RELA- 


INS. 


The keynote of my discourse is found in a proposition 
which is fundamental in the history of modern science, and 
without a clear understanding of which everything I say 
may be entirely misunderstood. This proposition is that 
science concerns itself only with phenomena and the rela- 
tions which convert them, and does not take account of any 
questions which do not in some way admit of being brought 
to the test of experience. The only universe it knows is 
that made known by the telescope, the microscope, and 
other appliances of observation. That this is the whole uni- 
verse we should all be very sorry to suppose, and none more 
so than he who has the honor to address you. But should 
I pretend to a scientific knowledge of what lies behind the 
visible frame, I should be acting the part of the rash specu- 
lator rather than that of the cautioug thinker. Only into a 
single field of thought do I dare to venture. 

When we trace the efforts of men to penetrate the secrets 
of nature, we find them clearly divisible into two classes, 
philosophic speculation and scientific investigation. We 
find the objects of thought equally divisible into two classes, 
phenomena and their hidden causes, those unknowable en- 
tities out of which they proceed. The great progress which 
the last three centuries have witnessed has been wholly in 
the field of phenomena, and it is to this field, and to the re- 
sults of scientific investigation in it, that I ask your atten- 
tion. 

TWO MODES OF EXPLANATION. 

*** From the earliest times at which man began to 
think, two modes of explaining the operations of nature 
have presented themselves to his attention. These modes 
are sometimes designated as the teleological and the mechan- 


ical. 

The teleological explanation of nature presupposes that her 
operations are akin to human actions, insomuch as they are 
under the control of and directed by one or more intelligent 
beings having certain ends in view; that the events are so 
diverted as to compass these ends; and, finally, that the re- 
lation of the events to the ends admits of being discovered 
by observation and study. This last condition is a very im- 
portant one, because without it the teleological explanation of 
the course of nature would not belong to the domain of sci- 
ence. The doctrine that the Author of Nature has certain 
ends in view, and directs the whole course of events so as 
to bring them about, will not enable us to explain and _ 
dict the events, unless we know what these ends are. But, 
as I have already said, the test of scientific advance is the 
power of foresight—of foreseeing what result any combina- 
tion of circumstances will Jead to. If we always had to 
wait for the result, and could then only say, ‘‘ I know this is 
the result which was intended, because it has happened,” no 
actual foresight would be possible, and however excellent 
the doctrine might be as a theological one, it would not ad- 
mit of being tested by observation and experiment, and the 
question of its truth would not therefore admit of being 
settled by scientific investigation. 

You may recall the remark of a satirical philoscpher when 
he saw the gifts which those who escaped the dangers of a 
certain treacherous and stormy sea offered up to the goddess 
who had this sea at her command. ‘I see no offerings from 
those who were lost,” said he. It was not till the voyager 
had got safely to shore that he found himself under the pro- 
tection of the goddess. 

It must be well understood that the teleological theory of 
nature, or, as it is more familiarly called, the explanation 
of natural phenomena by design, has two distinct forms, 
the scientific and the theological. These forms are not an- 
tagonistic ones, the one held by scientific men, and the other 
by theologians, for, as you may well know, the scientific 
form is the one in which scientific men almost universally 
reject the teleological theory, while they have nothing to say 
against the other form. 

The forms refer only to the fields to which the theory may 
belong, the scientific and the theological. The distinction 
turns on whether we suppose the ends which the Creator has 
in view to be discoverable by scientific investigation or to be 
inscrutable. Only in the former case have we, as scientific in- 
vestigators, anything to do with the question. Now, as we 
shall more fully oxo hennaiiint, the number of ends supposed 
to be scrutable has constantly diminished with the pro 
of knowledge, and the theory of design on the scientific side 
has narrowed its scope in proportion. The only scrutable 
end which nature is now supposed to have in view is the 
good of living creatures, and especially of man, and even in 
this field we know so little about what is good for us indi- 
vidually that we have only a slight clew to the result. On 
the other hand, the number of events which directly or in- 
directly interest us is so great that the slight clew may be 
supposed to lead to many knowable results. 

The other explanation of nature is the mechanical one. 
It assumes that her processes go on in accordance with cer- 
tain laws which admit of being fully comprehended by the 
human mind, so far as their effects are concerned. Each 
state of things is the effect of the state which immediately 

recedes it, and the cause of that which immediately follows 
t. The course of nature is thus considered as an endless 
chain, of which the work of science consists in making out 
the forms of the links and the modes in which they are con- 
nected. In this investigation we have to be concerned with 
two things, the general laws of nature, as they are familiarly 
called, and the facts or circumstances which determine the 
operation of these laws. This distinction is most clearly 
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seen in human laws. Thou shalt not steal is a law; that | 
John has stolen is a fact. |The combined result of the law 

and the fact is that John is locked up in jail. So, that all | 
bodies near the earth gravitate toward it with a force directly 
as their mass and inversely as the square of their distance 
from its center, is a universal law of nature. The Niagara 
~ and the precipice are facts—the cataract is the re- 
sult. 

But the general explanation of the course of nature on the 
mechanical theory is not of this simple kind, because the 
laws of nature do not act singly, but in combination, so that 
the result of each is modified by the action of all the others 
which come into play. The law of gravitation is not that all 
bodies must fall, but only that they tend to fall, and there- 
fore will fall unless held up by some sufficient opposing 
force. So long as [ support this weight in my hand it does 
not fall, because the force of gravitation and the resistance 
of my hand neutralize each other. But the instant I let go, 
the weight drops according to a certain law known as that of 
uniformly accelerated velocity. 

The doctrine I am endeavoring to elucidate is this: 
Knowing a few simple laws of nature, of which gravitation 
is one knowing also the arrangement of material things 
within the field of investigation, that is, knowing the facts, 
we can predict with unerring certainty what the result will 
be, or, if we cannot predict it, it is not because of any 
quality of the thing itself, but only because of the insuffi- 
ciency of our powers. Moreover, these results will be, as it 
were, another layer of facts, from which it is possible to 
predict new results to follow them, and so on without limit, 
unless some facts from without intervene to change the 
course. If we include the whole of nature in our field no 
outside facts can come in, and her course therefore admits 
of : te predicted with entire certainty from beginning to 
end. 

CHANGES WROUGHT BY MODERN SCIENCE. 


Now the point which I wish to bring to your attention is 
the revolution which modern science has brought to pass in 
the opinions of mankind es the relations of the two 
classes of causes, or supposed causes, which I have described. 
That all events could be explained on teleological principles 
it is not likely that any one ever supposed. That the falling 
of heavy bodies, the running of rivers, the changes of the 
seasons and the revolutions of the heavens went on in ac- 
cordance with mechanical laws, at least so far as the phe- 
nomena are concerned, no one ever knowingly denied. But 
it was thought that the action of these causes was from time 
to time modified by the introduction of causes of the teleo- 
logical class, just as the rock might be kept from falling by 
the force of cohesion. The general rule has been that the 
more ignorant the age, the more minute and immediate was 
supposed to be the action of teleological, or, as we might 
call them, of supernatural causes. * * * According to 
the theory of the course of nature which I am trying to 
elucidate, the chain of causes which we have described, each 
cause acting according to antecedent conditions, but without 
any regard to consequences, is the type of the whole course 
of inanimate nature as far in space as the telescope can pene- 
trate, and as far back in time as the geological record can be 
deciphered. An essential feature of the theory is that the 
laws which connect the several links of the chain, and thus 
determine the progress of events, do not possess that char- 
acter of inscrutability which belongs to the decrees of Provi- 
dence, but are capable, so far as their sensible manifestations 
are concerned, of being completely grasped by the human 
intellect, and expressed in scientific language. Without 
this, the theory would have no practical bearing whatever, 
because to say that the course of events is fixed, but by laws 
which we can never grasp, would give us no clew at all to 
learning what that course shall be, and would be equivalent 
to telling us that it is enshrined in the same impenetrable 
mystery with first causes. 

A very important feature of the progress of science is 
found in the constant resolution of the laws of nature into 
more simple and elementary ones, until we reach principles 
so simple that it is impossible to analyze them further. Let 
us take as an instance of this the laws of the celestial mo- 
tions. When Kepler discovered that the planets moved 
round the sun in ellipses having the sun in one focus, he 
found what were, for his time, simple and elementary laws. 
They were entirely comprehensible, admitting of being ex- 
pressed in mathematical language; they enabled him to pre- 
dict the motions of the planets, and so far as the intellect of 
the time could penetrate they could not be resolved into 
more simple expressions. 


THE THEORY OF EVOLUTION. 


* * * The most startling attempts in the direction I 
have indicated are those which are designed to show that 
those wonderful adaptations which we see in the structure of 
living animals, and which in former times were attributed to 
design, are really the result of natural Jaws acting with the 
same disregard to consequences which we see in the falling 
rock. The philosophy of Darwinism and the theory of evo- 
lution will be at once brought to your mind as forming the 
modern system of explanation tending to this result. On 
these theories the eye was not made in order to see, nor the 
ear in order to hear, nor are the numberless adaptations of 
animated beings to the conditions which surround them in 
any way the product of design. Absurd as this theory ap- 
pears at the first glance, and great as is the anxicty to secure 
its rejection, the question of its truth is to be settled only by 
a careful scientific study of the facts of nature and the laws 
of hereditary descent. One principle which is to aid in its 
settlement is universally admitted in quarters where it is fully 
understood. We are not to call in a supernatural cause to 
account for a result, which could have been produced by the 
action of the known laws of nature. The question, then, is 
whether the laws of hereditary descent and of natural se- 
lection are adequate to account for the. gradual wth of 
such organs as the hand, the eye and the ear, and for all the 
adaptations which we see in nature. If they are, it would | 
be idle to call in any other cause, except we place it be- | 
hind the laws; and if we place it behind these laws, we must 
equally place it behind all others. Of course, such a cause 
lies beyond the field of sight, and does not, therefore, be- 
long to scientific observation. Granting the theory, then, 
so far as the eye of science can penetrate, the whole result is 
brought about by laws acting in the same way as the laws 
of nature with which we are more familiar. 


SUMMARY OF POINTS. 


* * * Tosum up: First—When men study the opera- 
tions of the world around them, they find that certain of those 
operations are determined by knowable antecedent condi- 
tions, and go on with that blind disregard of rs ney 


which they call law, They also find certain other operations 


| often the 


gy they are unable thus to trace to the operation of 
aw 


Secondly—Men attribute this latter class to anthropomor- 
phic beings, or gods having the power to bring about changes 
in nature, and having certain objects, worthy or ignoble, in 
view, which they thus endeavor to compass. Men also be- 
lieve themselves able to discern these objects, and thus to ex- 
plain the operations which bring them about. The objects 
aimed at by these supernatural beings are worthy or ignoble, 
according to the state of society; in ancient times they were 
gratification of the silliest pride or the lowest 


usts, 

Thirdly—As knowiedge advances one after another of 
these operations are found to be really determined by law, 
the only difficulty being that the law was before unknown or 
not comprehended, or that the circumstances which de- 


| termined its action were too obscure or too complex to be 


fully grasped by the mind. 
ourthly—Final causes having thus, one by one, disap- 
peared from every.thicket which - been fully explored, the 
question arises whether they now have or ever had any ex- 
istence at all. On the one hand it may bé claimed that it is 
unphilosophical to believe in them when they have been 
sought in vain in every corner into which light can penetrate. 
On the other hand, we have the difficultyeof accounting for 
these very laws by which we find the course of nature to be 
determined. Taxe, asa single example, the law of hereditary 
descent; how did such a law, or rather, how did such a pro- 
cess, for it is a process, first commence? If this is not as 
legitimate a subject for inquiry as the question, How came 
the hand, the eye, or the first germ into existence? it is only 
because it seems more difficult to investigate. If, as the most 
advanced scientific philosophy teaches, creation is itself but 
a growth, how did that growth originate? We here reach 
the limits of the scientific field, on ground where they are 
less well defined than in some other Sieciiien: but I shall 
take the liberty of making a single suggestion respecting a 
matter which lies outside of them. When the doctrine of the 
universality of natural law is carried so far as to include the 
genesis of living beings, and the adaptations to external cir- 
cumstances which we see in their organs and their structure, 
it is often pronounced to be atheistic. Whether this judg- 
ment is or is not correct, I cannot say, but it is very easy to 
os mee ne the test question by which its correctness is to be 
etermined: ‘‘ Is the general doctrine of causes acting in ap- 
— blind obedience to invariable law in itself atheistic?” 
f it is, then the whole progress of our knowledge of nature 
has been in this direction, for it has consisted in reducing 
the operations of nature to such blind obedience. Of course, 
when I say blind, you understand that I mean blind so far as 
a scrutable regard to consequence is concerned—blind like 
justice, in fact. 

If the doctrine is not atheistic, then there is nothing athe- 
istic in any phase of the theory of evolution, for this consists 
solely in accounting for certain processes by natural laws. I 
do not pretend to answer the question here involved, be- 
cause it belongs entirely to the domain of theology. All 
we can ask is that each individual shall hold consistent 
views on the subject, and not maintain the affirmative of the 
question on one topic and the negative on another. M 
object in laying before you these ideas has been not so muc 
to propound any new views as to promote consistency of 
view among those who discuss this theme in its several as- 
pects, and if I can make it clearly appear to a disputant 
that in discussing scientific questions he is to confine him- 
self to their phenomenal side, and to maintain no theor 
which is not in accord with his everyday views of life, 
shall have accomplished my purpose. 


MAGNESIUM NITRIDE. 
By J. W. MALier. . 


Tne existence of a nitride of magnesium was first noticed 
| Deville and Caron,* in connection with the purification 
of the metal by distillation. 

Briegleb and Geuther+ afterward obtained this compound 
by passing ammonia or nitrogen over strongly heated mag- 
nesium. The amorphous mass produced, of S <1? ellow 
color, had approximately the composition Mg;Ne. have 
lately observed the formation of the same substance in large 
quantity in the simple combustion of magnesium with limited 
access of air. 

Using the burning of a piece of magnesium ribbon, as it 
so often has been used, to illustrate to students the fact that 
the metal gains in weight by oxidation, I held the coiled-up 
ribbon pretty well down in a porcelain crucible to diminish 
the loss of magnesia in fume carried up by the heated air, 
and finally dropped a part of the metal, still burning, into 
the bottom of the crucible. 

Washing the vessel out afterward, I noticed that water at 
once produced effervescence and a distinct smell of am- 
monia. 

On repeating the experiment with a larger piece of the 
ribbon, placed at once at the bottom of the crucible, the 
same result was obtained, and with far greater distinctness 
when magnesium filings were used, the residue in this 
latter case having a well marked greenish-yellow color, 
and giving off abundance of ammonia on addition of water 
or a solution of a caustic alkali. When but a few drops 
of liquid are added, the heat evolved is so 4 as some- 
times to ignite a portion of the mass, and much of the 
powder is scattered by the escaping ammonia and vapor of 
water. 

The porcelain being attacked, and a dark brown film of 
silicon formed upon it, I wished to ascertain whether this 
element had anything to do with the absorption of the at- 
mospheric nitrogen, and therefore substituted an iron cruci- 
ble, but without changing the result. The magnesium used 
was itself examined, and found free from silicon. 

The chief part of the metal burned is, of course, converted 
into oxide, with the production of a temperature high enough 
to induce the remainder, when the supply of oxygen is 
limited, to unite with nitrogen. The amount of nitride 
formed varies with the manner in which the combustion is 
mana; I have found the best result to be obtained when 
the crucible, of usual Berlin porcelain shape, is filled to 
about one-third its depth with the filings, and heated gently 
over a lamp, the filings ignited at the top by a red-hot iron 


|wire, and from time to time, but not continuously, gently 


stirred with the wire. A peculiar orange glow, unlike the 
brilliant light of the magnesium burning with free supply of 
air, and a slight apparent clotting together of the filings, in- 
dicate the formation of the nitride. 

To determine approximately how far nitrogen may thus 


* Comptes Rendus, xiiv., 304. 
+ Ann. d, Chem. u. Pharm., exxiii., 228. 


be taken up, I in several instances weighed the metal, and, 
cooling the crucible rapidly by standing it upon an iron 
block, transferred its contents to a small flask, in which was 
a test-tube of water or a solution of potassium hydrate. 
Attaching a set of absorption-bulbs with a measured volume 
of normal sulphuric acid, I very gradually tilted the flask so 
as to bring the alkaline liquid in contact with the powder, 
and, after action in the cold was over, heated to the boiling 

int, and drew air through the apparatus with an aspirator. 

he unsaturated acid in the bulbs was determined with a 
normal alkaline solution. 

The three experiments showing the largest absorption of 
nitrogen gave the following results. A little magnesium 
was lost in the fumes, but that, doubtless, altogether in the 
form of oxide: 


J NH, Equiv. uiv. Mg. converted 
obtained. into nitride 
Grms, Grms, 100 pte. wed. 
No. 1. 2°685 0-292 0°618 23°5 

No. 2. 2°204 0-841 0°606 27°35 

No. 3. 3117 0-778 24°8 


This mode of treating magnesium furnishes a simple and 
effective lecture-table illustration of the formation of a 
metallic nitride, and of some of the reactions presented by 
bodies of this class. —Chemical News. 


CHEMICAL NEWS NOTICES. 


e without Hlectro-Magnet.—Th. du Moncel.— 
Hitherto the microphone has only been regarded as a tele- 
phonic transmitter, there being scarcely any suspicion that it 
might constitute a receiver destined to reproduce to the ear 
the sounds transmitted by an apparatus of the same kind. A 
microphone suitably arranged speaks distinctly, though less 
strongly than the telephone, and the ordinary microphone 
itself can reproduce to the ear the sounds resulting from 
mechanical vibrations produced upon the board supportin 
the apparatus. Thus scratchings upon the board, the poem 
dations and sounds occasioned by a musical box placed upon 
the microphone are distinctly heard. The mercurial tele- 
phone of A. Breguet requires no electro-magnetic apparatus, 
and emits sounds by the vibrations resulting from the oscil- 
lations of the mercurial column. But in the apparatus in 
question the effects produced are much more extraordinary, 
as the vibrations destined to produce them can only result 
from variations in the intensity of a current closed by the 
intervention of imperfect contacts, and to hear the sounds it 
is sufficient to place the ear against the stand upon which 
the charcoals are mounted. 


Single Liquid Battery.—M. Pulvermacher.—In this battery 
the atmospheric air is employed as a natural depolarizing 
agent, without the use of any artificial chemical oxidizing 

ent, and gives arelative constancy to the element. The ex- 
citing liquid (dilute sulphuric acid, caustic potassa, or sal- 
ammoniac) is placed in a porous cylindrical vessel; the posi- 
tive metal is formed of a rod of amalgamated zinc immersed 
in the liquid, and the negative element is formed of fine 
silver or platinum wire coiled round the cylinder, The 
spirals of silver wire are tooremote from each other for the 
production of capillary action, and the wire is at an infinity 
of points in contact with the liquid exuding from the porous 
vessel. The rapidity of depolarization is such that, on 
closing the circuit (resistance of 10 ohms) during ten minutes, 
the electromotoric force diminishes by about 16 per cent., 
and returns to its original value in three minutes after open- 
ing the circuit. 


Trichlorie Acetal. —H. Byasson. — Trichlor-acetal is a 
transparent mobile liquid, of a peculiar odor, staining paper 
like the fatty bodies. It boils at 197°; its sp. gr. —1°288. It 
is sparingly soluble in water, but miscible in all proportions 
with alcohol, glycerin, common and acetic ether, chloroform, 
benzol, and the formenic carbides. Eydrochloric acid is 
present among the products of its combustion. 


Quantitative Spectral Analysis.—M. Htifner.—The two 
halves of the slit of the spectroscope are illuminated by two 
pencils of rays, one of which traverses the absorbent, while 
the other can be darkened at pleasure. As source of light 
a petroleum lamp is employed, placed in the focus of a lens; 
half of the pencil of rays falls at the angle of polarization 
upon a mirror, which throws it back upon a parallel mirror 
not tinned, placed before the upper portion of the slit; a 
Nicol’s prism fixed before the eye-piece serves to decrease 
the polarized pencil without acting upon the other. Before 
the lower part of the slit is fixed a double prism formed of a 
prism of transparent glass and one of smoked glass. It is 
rendered equal with the Nicol’s prism, and the absorption 
corresponding with a given rotation is deduced once for all. 
This instrument gives chemical indications as precise as can 
be desired.—Journal fiir Prakt. Chemie, 


Ethylie Glycolate.—T. H. Norton and J. Tcherniak.—Gly- 
colide is sealed up in tubes with an equivalent quantity of 
absolute alcohol, and heated for several hours to 200°; the 
operation is complete when the glycolide has entirely disap- 

The contents of the tubes are diluted with water, 
and carbonate of potassium is added, enough to separate 
all the ether which floats upon the surface of the saline 
solution. It is dried and distilled. The yield is almost 
theoretic. 


Bimissive Heat Power.—Prof. Villari.—There is for each body 
a thickness possessing a maximum emissive power. This thick- 
ness varies with the substances, being from 3°45 m.m. for 
powdered rock salt to 0°03 m.m. for Indian ink. The thick- 
ness varies also with the aggregation of the matter; thus, for 
lamp-black deposited directly it is 0200 m.m., while it does 
not exceed 0-069 m.m. if the lamp-black has been previously 
stirred up with sulphide of carbon. As the same laws extend 
to the absorbent power of bodies, thermoscopes, in order to 

roduce their maximum effect. should be covered witha 
ayer of lamp-black 02 m.m. in thickness. Different bodies 
have different thermic and thermo-chroic emissive powers— 
that is to say, if the heat emitted at 100° by each of them 
were visible they would all appear differently colored with 
different intensities. 


Experiments on ity.—M. Rontgen.— According to 
Wilhelmy the density of a liquid is augmented by the con- 
tact of a solid body immersed in the liquid. The author has 

ted these experiments, and has weighed successively in 
a liquid a solid mass, and the same mass broken into frag- 
ments, when the surface is augmented, and anna. > 
theory the weight of the body ought also to increase. e 
resulis of experiments made upon gypsum immersed in alco- 
hol or in oil of turpentine and upon glass in are 
negative.—. Annalen, 
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tigrade thermometer is almost exclusively used in scientific 12. The pelvic limb became also elongated, and when its 
function was quite similar to that of the pectoral limb its 
structure also became quite similar. It became segmented 
in a way generally parallel with the segmentation of the 
pectoral limb, yet in part inflected inversely owing to its 
different mode of use. 


Upon thermometric scales the unit of comparison of tem- works. 
ratures, the range from to the boiling point, is divided | — 
nto a number of parts of equal capacity called degrees. * Sioned 4 
There are three modes in which this is done. In Europe, flivid 
more especiully in France, this space is divided into 100 
100. That is to say, 80 degrees Réaumur are equal to 100 


parts, and this division is called the Centigrade or Celsius Yenet : , | 
scale; the latter being the name of the inventor. The Cen- degree Reaumur is equal to ff 


CALIFORNIA GOLD MINING. 


Centigrade. 


70 


=) 

> 
| 

rt 


THERMOMETRIC SCALES, 


The thermometric scale invented by Fahrenheit in 1714 is 
much used in this country, also in England and Holland. 
| The higher fixed point is, like that of other scales, the tem- 
| perature of boiling water, but the zero point is obtained by 
| mixing equal weights of sal-ammoniac and snow, and the in- 
| terval between the two points is divided into 212 degrees. 
| The zero was selected because the temperature was the low- 
est then known, and was thought to represent absolute cold. 
When Fabrenheit’s thermometer is placed in melting ice it 
stands at 32 degrees, and therefore 100 degrees on the Centi- 
grade scale are equal to 212 degrees on the Fahrenheit scale, 
and thus 1 degree a is equal to $ degree Fahrenheit, 


| We also give diagrams of three thermometric scales ar- 
ranged side by side for purposes of ocular comparison. 


| THE TEMPERATURE OF FLAMES. 


Tue temperature of flames has been investigated by Si- 
gnor F. Rosetti (Istituto Veneto, ser. v., vol. iv.) in a very 
thorough manner by means of his ingenious calorimeter. 
The maximum temperature of a Bunsen flame is found to 
| be 1,360° C., and results from a combustion of 1 volume of 


| tively continuous lateral folds, and says that they might, so 
far as can be seen, have been more numerous than two on a 


2. Separate, narrow, solid mope, in longitudinal series, 
es 


| the lateral folds so as to form two prominences on each side 
the primitive paired limbs. 

4. Each anterior paired limb increased in size more rapidly 
than the posterior limb. 

5. The bases of the cartilaginous supports coalesced as 
was needed according to the respective practical needs of 
the different separate portions of the longitudinal folds, ¢. e., 
| the respective needs of the several fins. 


6. Occasionally the dorsal rays coalesced proximally and 
sought centripetally adhesion to the skeletal axis. 

7. The rays of the hinder paired limbs did so more con- 
stantly, and ultimately prolonged themselves inward by me- 


cavity; thus they came to abut dorsally against the axial 
skeleton and to meet ventrally together in the middle line 
| below. 

9. The lateral fins, as they were applied to support the 
body on the ground, became elongated, segmented, and nar- 
rowed. 

10. The distal end of the incipient cheiropterygium either 
reserved and enlarged cartilages or developed 


resh ones to serve fresh needs, and so grew into the devel- 
oped cheiropterygium. 
11. The pelvic limb acquired a solid connection with the 


Tue Bodie Standard, referring to the Bodie Mine, says: 

“The ledges tapped by this cross-cut are the Burgess, 
Bruce, Mollie, Bodie, Gildea, and Granger. The drift on 
the Burgess is in about 60 feet, and all the way across be- 
tween the walls high assays have been obtained. When the 
vein was first struck it was not nearly so rich as now, but 
has widened out and improved in quality until now the 
15-inch ledge is 4 feet wide, and the face of the drift from 
hanging to foot wall assays $2,000, while choice samples 
will go over $4,000 per ton. The walls are well defined, 
and the gold can be plainly seen as the ore is knocked down 
by the pick or blast. The formation of this ledge seems to 


——— and inversely 1 degree Fahrenheit is equal to } degree Cen- be decomposed quartz, with a hard stratum running through 
J ef ae Tx tigrade. the center and a clay seam along the wall. The Bruce ledge 
=o We give the following formula for converting the degrees is also a bonanza within itself. This vein was 2 feet when 
200 Smal of one scale into those of another scale: first struck, and of rather a low grade, but has widened out 
— Centigrad 9 as the drift advanced until nearly a 4-foot ledge is opened to 
— ventigrade X -+ 32 = Fahrenheit. view. The pay-streak is from wall to wall, and it is, with. 
90 5 out doubt, as rich ore as was ever struck in the camp. It 
— Fahrenheit — 32 x 5 _ Centi will probably average across the vein $2,000. Stoping has 
190 = rere Ce igrade. been commenced, and at every turn high-grade ore is en- 
70 countered.” 
= Centigrade X 4 _ péaumur. Of the Mammoth Mine, the Standard says: 
— 5 “The mine is situated at a point on the extreme cnatarn 
— Réeaumur x 5 ; edge of California, on the eastern slope of the Sierras an 
180 — r = Centigrade. about 70 miles southwest of Bodie, on the Owens River. 
— so - ‘ . At the northwest end of the mine the exposure of ore is 
80 Fahrenheit —22 ¥ 4 _ Régumur. wonderful. Denuding agencies have stripped the lode for a 
—— Réaumur x 9 epth of 1 eet, showing a width of lode matter at t 
170 pr F 4 x” + 82 = Fahrenheit. base of the outcrop 50 feet wide, and exposing alone 100, 
-—fj ,tons of gold and silver bearing ore, ranging from $50 to 


$300 per ton. The magnitude and importance of this out- 
crop must be seen to be appreciated. Eight hundred feet 
in a southeasterly direction the lode again crops out to the 
surface, showing a side section of the lode well defined. 
The intervening space between these points appears to re- 
tain all the valuable features of the lode as to size and value 
which are exhibited at the northwest end, the assays averag- 
ing even higher in gold. No estimate has yet been made as 
to the amount of ore in sight at this point of exposure, but 
it is large. On the northeast end of the mine a tunnel has 


| been commenced which will tap the lode at a depth of 1,000 


pus and 2} volumes of air. The admission of a greater or feet below th 
ess quantity of air reduces the temperature. Changes in edditic h 
40 GO pressure have but slight influence on the temperature. The 500 of the fo ily 
flame given by gas diluted with the same volume of nitro- | PUTC a ill 
| gen shows a temperature of 1,180°, and diluted with 3 vol- A 0.000 fi 
| see of nitrogen, 1,000" The same degrees of atution cae py is now turning out about 10, eet of lum- 
with carbonic acid show respectively 1,100° and 780°. extent Wes between the 
Iso Seiad Among other temperatures noted were the following : waters of the San Joaquin River and the mine, supplying 
amet c Degrees. | water to seven picturesque mountain lakes. The overrun 
— 920 from these lakes runs through the property of the Mammoth 
Stearine candle. .............- 940 Company, yielding a power which is now being utilized, 
50 Petroleum lamp with chimney...... 1,030 equal to 1,000 horse-power. A twenty-stamp mill has been 
120 The same without chimney—illuminating on ordered and will be on ped ground. summer 
— there will be probably sixty or eighty additional stamps set 
= “a 780 up to keep pace with the ore extraction.” 
— ae, Alcohol lamp (alcohol 0°912)...... eves ccecs 1,170 | An Auriferous Cement Mill.—The San Francisco Call, of 
“ 1,180 a late date, had the following with reference to a new kind 
110 —}— TLe slight difference in heating power resulting from of cement mill being constructed in that city for the use of 
—- widely-varying percentages of water in the alcohol is worthy a mining company in Calaveras County: 
AO | of remark.— Nature. | “ Messrs. Scott & at the 
— tk = = +> are putting the finishing touches to a machine to u in 
comm: auriferous cement mining. The machine is known as 
100 a | ses ) = THE EVOLUTION OF VERTEBRATE LIMBS. Drake's cement mill, and ios been built to the order of the 
— ot Towarp the close of a series of articles in Nature, onthe New York and Calaveras Gold Mining Company, whose mine 
+———}--| Genesis of Limbs, St. George Mivart describes the limbs of i8 near Milton, Calaveras County. Persons interested in 
7 vertebrate animals as specialized differen:iations of primi- ™ining are invited to inspect the machine. The mill is in 


the form of a tube 40 feet in length, the staves of which are 
5-inch J-rail bars. At the upper end of the tube the cement, 
as broken from the mine, is dumped from iron cars. This 


50 side, just as there are sometimes several successive dorsal - 
a +}—-_-—— fins in fishes, all differentiations of a primitively continuous ™achine being in motion, the gravitation of the cement 
= = i dorsal fold. The paired limbs and azygos fins may thus be ‘rives it against the sharp edges of the ‘F-bars, which tear 
80 — 1 es _f>~1 (all viewed as different species of one fundamental set of the material apart. At the same time a large body of water 
-—4}—_ —4 parts. is allowed to enter the upper part of the tube, which helps the 
-— 20 — The manner of the evolution of vertebrate limbs he be- | Work of separation, and carries the finer material and gold 
~~ | | lieves to have been as follows: the to an — it 
y.|into the amalgamating sluices. e bowlders and coarser 
— | were devel; material alide gradually down the machine over the central 
— rt) 20) folds. and lower riffle and out, clean as a whistle, to the waste 
— ‘ — > |pump. The machine weighs 124,000 pounds as it stands. 


t will be driven by a 50 horse power engine, with a 14x24 


 — - | with their long axis at right angles with the long axis of the | inch cylinder, and supplied with steam by a boiler 16 feet 
a s body, were developed in varying extent in all these four | jong and 50 inches in diameter. Heretofore it has been a 

60 canoe. WER. ry | longitudinal folds. difficult matter to work auriferous cement so as to liberate 
—7— 8. The longitudinal folds become interrupted variously, | the precious metal, and it is expected that with the new ma- 


chine the New York and Calaveras Company will have no 
further trouble in this regard.” 


THE PRECIOUS METALS. 
TOTAL YIELD OF THE EARTH SINCE THE CREATION. 


From the San Francisco Era, which states that its in- 
formation is derived from the most reliable sources, we learn 
that from the earliest times to the commencement of the 
Christian era the amount of precious metals obtained from 
the surface and mines of the earth is estimated to be $4,- 
000,000,000; from the latter epoch to the discovery of 
America another sum of $4,000,000,000 was obtained; from 


diad growths from their coalesced base till the piscine pelvic 
| structures arose. date of the latter event those of of 
rw Tree tt ae 8. The pectoral rays with increasing development also co- 000,000,000 was made; the extensive working of Russian 
nh = = alesced aetainaiy, and thence prolonging themselves inward | 80ld mines in 1843 added to the close of 1842 $1,000,000,000 
20——_— — to seek a point d’appui, shot dorsad and ventrad to obtain a| more; the double discovery of the California gold mines in 
es firm support, and at the same time to avoid the visceral | 1848 and those of Australia in 1851 added to the close of 
a grand total at the pres- 


last year $5,000,000,000, makin 
ent time of $23,000,000,000. The average loss by abrasion 
of coins is estimated to be a tenth of 1 per cent. per annum, 
and the average loss by consumption in the.arts and de- 
struction by fire and shipwreck at from $2,000,000 to $8,000, - 
000 per annum. The amount of the precious metals now 
in existence is estimated to be $13,000,000,000, of which 
gold furnishes $7,000,000,000, and silver the remainder. 
Of the amount now in existence, $8,000,000, 000 is estimated 
to be in coin and bullion, $3,000,000,000 in watches, and the 
remainder in plate, jewelry and ornaments. Of the amount 
now in existence, $7,000,000,000 is estimated to have been 


axial skeleton—a pelvic girdle—through its need of a point | obtained from America, $3,000,000,000 from Asia (including 


| @appui as a locomotive organ on land, 


Australia and New ), $2,000,000,000 from Europe, 
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and the remainder from Africa. Prior to the commence-| handle, and its forward end almost touches the ground should preserve its depth of penetration. If a plow will do 


ment of the Christian era the annual product of the prec- 
ious metals was about $2,000,000; from the commencement 
of the Christian era to the discovery of America it was 
$3,000,000; in 350 years it attained to $25,000,000; during 
the decade immediately succeeding, 1842 to 1852, it was 


| where the single-tree is pinned. The axle is a crotch of 
wood, which forms a collar, and this is attached to the 


| single-tree by rope traces. 
“th heavy and large. 
are crude forms of the plows which may be seen alon 


e plows shown by Spain are ve 


all this without a wheel it is a perfect plow, and if it needs 
a wheel it is because there is some fault in adjustment or 
proportion. Nearly all the English plows, as I have ob- 
served, have wheels, and the favorite forms have two wheels 
of varying sizes, one to travel in the furrow and the other on 


$100,000,000, and since the double discovery of the Califor- | the road from Paris to Havre, once common in England, the land. Of the French plows, hundreds of which are here 


nia and Australia mines, 1853 to 1872, it has averaged $256,- 


used also in provincial America, and yet in use in 


wer on exhibition, over 90 per cent. have a wheel or wheels in 


000,000. The annual product of the precious metals at-| Canada. The heavy wooden beam projects upward at an advance; fully three-fourths of them have two. The plows 


tained its acme in 1853, when it was $285,000,000. The in- angle of 45 degrees, and rests in a crotch in the axle of a from Sweden, Norway and Den 
crease in the amount of the precious metals in existence-+has | two-wheeled carriage, to the pole of which two oxen are | lish model as to beam, share, mo 
| destitute of wheels. 


been greater during the last twenty-five years than during 
the previous one hundred and forty. 


UTILIZATION OF WASTE PRODUCTS. 


One of the most singular discoveries in the history of 
agricultural chemistry is due wholly to the French. Sheep 
draw from the land on which they graze a quantity of 
potash, which is eventually excreted from the skin along 
with the sweat. It was shown by Chevreul that this pecu- 
liar potash compound (*‘suint ”) forms at least one-third of 
the weight of raw merino wool, while it constitutes about 
15 per cent. of the weight of the fresh fleece. As it is easy 
to extract the ‘‘suint” by mere immersion in water, the 
wool manufacturers can — 
centrated solutions, from which the potash may be recov- 
ered by appropriate treatment. The development of this 
new industry is principally due to MM. Maumné and Roge- 
let, whose process, in operation at most of the great seats 
of wool manufacture, is very simple. They evaporate the 
solutions to dryness, and place the residuum in retorts, and 
distill it very much the same as coal is distilled at gas works. 
The result is that while much gas is evolved which can be 
used for lighting the factory, and much ammonia is expelled 


which can be collected and used in many ways, there re- | 


mains a product consisting of carbonate, sulphate, and chlo- 
ride of potassium, These salts are separated by the usual 
method and pass into commerce. 


THE PLOWS OF ALL NATIONS.* 


Ir may be truly said of this Exhibition that it contains 
plows of all nations and all ages. From the simple bent 
stick used 4,000 years ago in Egypt, and still in vogue in 
some of the islands of the Malay Archipelago, and shown in 
the exhibit of the Dutch Colonies, to the steam plow built 
by John Fowler & Co., of Leeds, en and displayed 
in the English Agricultural Annex, all 
There are four American exhibitors: Deere, of Moline, IIl.; 


produce more or less con- | 


inds are represented. | 


hitched. A draught chain connects the oxen of the truck to 
the plow near the standard of the latter. A score of such 
from the department of Haute Marne are in the Exhibition, | 
but the French plows have drooped the beam somewhat, so | 
that it does not 
Spanish plows 
mould- 
colter. 


hav 
ve a bent plate, 


the forward extension of the beam, whose weight s' 
that three yokes of oxen are probably used with the imple- 
ment. The handle is a single bar, projecting at an angle of 
45 degrees to the rear, and has a hole cut through it like 
that of a hand-saw. 


| Italy sends a number of plows which show the ta- 
| tion of the modern mould-board to the ancient stock. The 
| length of one of them is 16 feet, the single handle projecting 


|8 feet to the rear. Another, from Cremona, of equal length, 
| has two handles, and the forward end of the beam rests on 
| a — above a two-wheeled carriage, which has a gauge of 
| 4 feet, and is quite strong enough to bear a load a ton in 
| weight. The length from the point of the share to the rear 
| end of the mould-board is 6 feet. It seems to be able to turn 
a 24inch furrow. Several more modern forms are shown, 
| with cast-iron mould-boards and shares, but I feel sure there 
| is need for our implements in Italy. 

Denmark has a number of plows, of iron, and following 


in a general way the English models, with long handles, long | pal 
but without | the near and the off horse, to return in the last made furrow. 
wheels. The varieties are double and single, and with | I do not see any particular advantage in this, but custom de- 
| skeleton mould-boards. Some of the devices are very inge- | termines, and if the farmer desires to turn the plow over at 


mould-boards, short beams, with colters, 


ject so high nor at such an angle. The | wooden building along the 
which forms a double | may be fairly said, are of all sizes except steam plows, of al- 
board, in the rear of a brace-bar, which also acts as a most all the shapes and for a great variety of purposes, of 

A share two feet long, thin and pointed, rests at an | extremely varying qualities, and from antique to modern de- 
inclination upon the wooden sole-piece into which the bent | signs. 
iron beam is framed. A strong and heavy wooden bar forms | answers to the wheelless plow or swing plow of the English, 
gests the short medium and the lon, 


| 


, although on the Eng- 


-board, and handles, are 


THE FRENCH MANUFACTURERS’ DISPLAY. 


The French plows at the Exhibition are in a very lon 
Quai D’Orsay. The plows, it 


They are classified into the simple ,araires, which 


mould-board, the single- 
wheeled and two unequal wheeled plows. There are also 
on exhibition double mould-board plows for ridging up land 
and tending root crops; special plows of curious construction 
for work in the vineyard; plows with small shares for turn- 
ing under the stubble or weeds in advance of the main share; 
subsoil plows of several kinds, and hill-side plows of three 
varieties, the most remarkable of which is the ‘‘ Brabant” 
plow, which has two complete mould-boards and colters, 
one above and the other below the beam, and either brought 
into action by the turning of the beam on its horizontal axis 
and locking it in position. The last named plows are made 
by one manufacturer in ten sizes, varying from 165 to 770 
unds in weight, and are evidently a favorite implement in 
rance, from the great number and good quality of the ex- 
hibits, and the fact that they are manufactured in so man 
different parts of the country. They would not be used wi 
us except as hill-side plows, though this is not their princi- 
purpose here. ey allow the furrow horse, alternately 


| nious, and all of them use draught-rods or draught-chains. | the end of each furrow, turn his team sharp around, and 
| Sweden and Norway have iron plows with single mould- | return, he can do so;, and this well-made but heavy imple- 


| boards, and with double moulds for ridging. The latter are 
doubtless used for potatoes. 


| England, France and the United States. 


| 


There is no other important display of plows except from | wet soils; potato-digging plows, gang plows, and plows con- 
fore referring to | vertible into single or double mould-board plows or into 


ment is adapted to his pu . There are also trenching 
plows for shallow ditches, or for cleaning out furrows in 


Gale, of Albion, Mich.; Speer, of Pittsburg, Penn.; Far- | these plows, I may mention one decided point of difference | three-tine cultivators. So much for the kinds. 


quhar, of York, Penn. Our exhibit is small in area and the 
implements are few in number, but they are of good finish, 
quality and construction. The exhibition furnishes an ex- 
cellent opportunity to trace the progress by which man has 
arrived at the present perfection in plows. I say perfection, 
for there seems nothing left to be desired in this king of 
agricultural implements. Rude native plows were exhibited 
at Philadelphia from a greater number of countries, but the 
ee display of primitive implements from Malaisia, Italy, 

pain and China is so complete that the opportunity of 
studying the unimproved tool is even better here than it was 
at the Centennial. At our Exhibition wooden plows were 
shown from Java, Tunis, Japan, Siam, Hindostan, Brazil 
and Norway, but in most cases only one of a kind was dis- 

layed, and the Javanese were represented only by a model. 

he two full-sized plows of Siam were secured by Professor 
Baird for the National Museum. The colonies of Holland 
heve here the finest collection of agricultural implements of 
an uncivilized race, or rather region, which it has ever been 
my good fortune to see. The Dutch seem to have managed 


their colonies better than any other people under the sun, 


and Wallace declares Java to be the best cultivated island in 
the world, England excepted. Rice mainly occupies the 
farmer’s care, for the pepper vine and the sugar cane, as 
well as some others of the island products, do not call for 
plow and harrow as does that plant. Its grain forms the 
principal food for the people, and two or three crops are 
raised per annum off the same ground. The island, except- 
ing in voleanic regions, admits of careful cultivation, the 
rains are frequent, and the rivers ample both for purposes of 
irrigation onl transportation. The implements and tools, 
however, are of a rude description, almost entirely of wood, 
and the plows are adapted for a single ox in some cases and 
in other instances for two. In the former case the ox walks 
in a triangular frame, of which the base forms the yoke, a 
crotch of wood resting upon the animal's neck, while the = 
of the triangle is joined to the standard of the plow. he 
plow for two oxen consists of three pieces; the first is hewed 
out into the semblance of a mould-board and share, the second 
is the beam, joined tothe former and reaching forward to 
the yoke, while the third is a — handle which is grasped 
in one hand of the plowman. There are several plows from 
Java which vary somewhat from this description, but the 
are used in the same manner, the difference arising probably 
from the desire of the farmer to make available such blocks 
and bars of wood as may be at his disposal. 


|in the practice of these countries in the manufacture of 
|plows. The primitive plows being of wood, as previously 
stated, and the very earliest being adapted merely as grub- 
bers in the soil, and not for the purpose of turning the fur- | 
row, were of course destitute of wheels, a thing beyond the | 
power of their owners to construct, and, indeed, needless | 
with such an implement. In America we have a plow 
which is substantially of the same shape, though of better | 
| construction and material, and we call it, very properly, a 
|shovel plow. We use it in tending crops such as corn and 
| potatoes; it throws a little earth both ways, instead of a fur- 
row slice in a single direction, and in that respect is the same 
| as the primitive plow referred to. In course of time, how- 
| ever, and as early as the Greek occupation of Sicily, wheels 
| were added so as to determine the depth of the furrow. 
| They may be seen, as I will mention for the benefit of those 
who desire to pursue the matter, in Caylus’s collection of 
Greek antiquities and on a Sicilian medal illustrated by 
Lasteyrie. They may also be seen in Strutt’s plates of 
ancient dresses, in which he represents an Anglo-Saxon plow- 
man in the field at work. The Greek plows cited had a pair 
| of wheels which bore the weight of the plow, but the Anglo- 
| Saxon one had its wheel at the end of the beam in the man- 
ner still used. 


WHEELS PREFERRED IN ENGLAND. 


The English manufacturers still insist upon wheels, and 
many of them make only that kind. Speaking with a 
| member of one of the largest firms in England of the prac- 
| tice in the United States of making the plows without wheels, 

he replied: ‘‘ If you make them without wheels you must 
| work the harder, and they cannot do as good work.” I 
| stated that a plow I had used in Ohio (made by Gibbs, of Car- 
ton, Ohio) had frequently, in plowing clover sod, traveled the 
length of the field without any one touching the handles, 
and at the same time doing the work well without any wheel. 
He smiled faintly, said that if a plow would do that a wheel 
was useless, but evidently could not bring his mind to be- 
lieve it. The same manufacturer has in stock and exhibits 
|a plow which he terms the Anglo-American, made after the 
fashion and shape common among us, and the account of its 
introduction into his establishment in this wise. An 
| American firm, Avery & Sons, of Louisville, Ky., visited 
England to make arrangements for the sale of their plows, 
and offered them to this firm. The same objections were 
| made that I have mentioned above, but the Kentuckian did 
not carry the war into Africa, which is not exactly the most 


The mural paintings of ypt, the ceramic ware of arry th 
Etruria, the oaks pw he of Greece and Rome and promising field, but went to Southern Russia, where he sold 
many other remains of antiquity clearly depict exactly | 4,000 under the nose, as one may say, of the agent of the 
the same implements as are at this day used in Malaisia, | English house. Thus the true Briton found it necessary to 
and indicate also that they were likewise of wood, metal be- e an article he despised to supply a demand. I give the 
ing then an expensive commodity. The Malay harrow is | tale as I received it. cannot but regret that the firm of 
like a large rake, of which the handle forms a beam and Avery & Sons are not here with their plows, although oon 
to the yoke. A couple of stakes rising from the bar into | Was assigned to them. The absence of the Collins Plow 
which the teeth are driven furnish handles forthe plowman. | Company, of New England, is also to be regretted. 

A large number of axes, hoes, sickles, knives and hand-| It should be understood that the objection to the American 
rakes is also shown, but the plow and harrow are the only | Plow was as much to its shape and proportions as to the ab- 
implements of cultivation to which oxen are attached. As sence of a wheel, for the English make what they term a 
in ancient Egypt, horses are not used for farm labor in the swing plow, which is wheelless. The American plow is so 
Malay ee The natives use carts and sleds made with- | much shorter in the mould and share as well as in the han- 
out metal, but only use bovines for draught. With these tools | dies, and really looks so very different, that it is to mea 
immense crops of rice are raised, and although large dis- | problem how, with such variable shapes, equally good work 
tricts have been desolated by volcanoes, yet the island sus- | Can be accomplished. The dynamometer ought to show one 
tains a population of 337 people to the square mile. The | Or the other to be better, and our exhibitors here are anxious 
tools which enable such a population to live, pay all the ex- | to begin the field trials. ; ; 
penses of administration, and give a handsome surplus for| The wheel plow was soon found unsuitable in the Ameri- 


remittance to the Hague, must be very fairly adapted to | can colonies for the short turns and frequent throwing out 
their purpose. of the ground incident to plowing among stumps and roots, 


HOW CHINA IS REPRESENTED. and the versatile American soon contrived an implement 
Jone e better than the Japanese plows are those of | which suited his purpose better. So used did he become to 


A eal . hat when his fields were clear of stumps and cultivation 
China. ere are five or six pieces of wood in them instead ‘t, that w - «4 
of three. The standard and handle are both stepped into aitie 
the sole-piece. At the forward end of the latter a block is CMO", anc } pting the European whee 


: . * keep his plow from penetrating too far into the ground, he 
shaped to turn the soil to the right, and this has sometimes gave his mind to the problem of so proportioning the parts 


a plate of iron for a mould-board and a pointed one fora) thet. chen Ge 
share. The iron in the plow possibly weighs seven Bi properly hitched to it, the sole sho uld ride ly upon the 


eight pounds. The beam is framed to the standard | bottom of the furrow; the colter, which he retained for 
* E. H. Knight, in a letter to the N.Y. 7ridwne from the Paris Exhibition, ‘ 80d, should cut so much land and keep it, and the share, 


THE MERITS OF FRENCH PLOWS. 

As to the quality, I do not find what I should consider 
superior workmanship. With the exception of the improved 
plows on the model of former centuries, they are nearly all 
of iron, and, except the former and the ‘‘ Brabant,” —, 
light, with well-proportioned frames, but they lack finish, 
and it seems to me that they would have to be in use some 
considerable time before they would scour, such is the rough 
condition of their mt Bom Nearly all the French 
plows have wheels, the two-wheeled predominating. The 
plows for vineyards have none usually, but have a narrow 
mould-board and an outside scraper following in the rear of 
the main share to level the earth and return to the plant what 
soil was thrown outward by the action of the one in ad- 
vance. Almost all the French plows have draught-chains 
or draught-rods, and do not pull by the clevis on the end of 
the beam. Il observed no rolling colter in the French ex- 
hibit, nor any wheel behind the mould-board to travel 
on the bottom of the furrow and relieve the friction of the 
sole. This feature, though not common with us, is not un- 
known, and is still more common in England. French plows 
turn the furrow to the right. 

The gang plows on one frame have Sapa three wheels 
—one in advance to gauge the depth, and two in the rear to 

the plow. Another form of gang is that in which two 
distinct plows, with one handle each, are attached by the fore 
end of the beam to a two-wheeled carriage as an ‘avant 
train,” to which the team is hitched. The ‘‘ avant train” is 
used either with two or three horses strung out in line—tan- 
dem—which is the only mode I observed in Normandy— 
though that is not conclusive—or hitched in pairs. So far 
does this mode of making plows — prevail in France that 
they are cited in catalogues as ‘‘ the old model,” or as ‘‘ hav- 
ing the usual forecarriage.” The plows of this class are very 
heavy and clumsy. 

BRITISH PLOWS WELL MADE. 

The — plows seem to be as well made, in point of 
workmanship, as wood and metal willallow. They are prin- 
cipally of iron, the handsomest specimens among them hav- 
ing no wood excepting the grasp on the ends of the handles. 
The best makers, judging by the implements shown here, 
are Howard, Hornsby and Ransome. They all turn the fur- 
row to the right; 95 per cent. of them have wheels at the 
fore end of the beam, to gauge depth. One plow had a 
wheel behind the mould-board. In one only was a rolling 
colter, and that was marked Anglo-American. So little 
are swing plows recommended by the makers, that I only 
saw two in the exhibit, and one was marked “‘ American.” 
The gang plows are numerous, and have two or .hree shares, 
with invariably three wheels, two to carry the plow and one 
to gauge depth of the furrow. The plow which isadjustable, 
to turn a furrow both ways, is shown in two forms in the Eng- 
lish exhibit, in two in the French, and in one (Speer, Pitis- 
burg) in the American. The English exhibit also ineludes 
potato plows—skeleton, mould-board and ridging plows. 

The American exhibit includes also sulky and gang plows 
from Deere, of Moline, Til. The same firm has plows 
with rolling colter, and stubble plows without, seventeen 
in number, and of excellent workmanship and finish. The 
single — plow is in all the sheen of nickel-plating, a style 
of finish which caused a stranger to remark in my presence, 
“Is it possible that American farmers use such tools?” 
meng of Pittsburg, has three plows—one iron-frame small 
plow, one potato plow, and one with a share facing both 
ways and a pivoted beam, so that it can be made a right or 
left hand turning plow. 

Farquhar, of York, Penn., has several plows of the usual 
American type. Gale, of Albion, Mich., has two plows, 
both showing considerable originality in the mode of fram- 
ing. The traditional position of the handles is changed, and 
they are nearly horizontal, and are bolted on top of the beam. 
The plow is adapted to the use of _——_ or small advance 
share, for turning under stubble in advance of the main plow, 
or fora sod cutter, or may be used without either. 
beam of another plow in advance of the standard consists of 
three rods, which are adjustable in length by jaw nuts, to 

ive vertical or horizontal adjustment of the plow end of the 
foam, to throw in or out and for regulating depth, 
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PRIZE CATTLE—PARIS EXHIBITION. 


Our engravings are from two of the phetouzanie taken 
for us at the Paris Cattle Show, in June, 


Sepremper 1878. 


HOW TO BUILD A GREENHOUSE. 


these grooves, so as. to make the ridge weather proof. The 
size of the sashbars is determined by their length and whether 


Mr. Epwarp Luckuurst, in the Journal of Horticulture, | it is intended to strengthen the roof with stays or pillars with 


the Boulevard St. Germain. The cow—7 years and roof form, about 20 feet wide: 
The Roof.—This is only 5 feet high at the eaves and 10 feet | with every fifth bar like the section F, in size 3% inches by 


months old—here sketched is the Peery of M. le Comte de 
Krag Juel Wind Frys, of Halstec 


-Maribo, Denmark. She | at the apex. 


vy M. E, Pirou, of | gives the following directions; the greenheuse is of the span | supports, as shown in Fig. 1. A bar of the form shown b 
ts wii 


E, 214 inches by %_ at dest part, answers very well, 


It consists simply of fixed rafters mortised into | 2, When interior supports are not used the bars should be 


is of the small red Danish breed, of which about ten speci-|a ridge board at topandan eaves board at bottom. The width | 3 inches by 144, with every eighth bar 31 inches by 8. I have 


mens were exhibited, making, however, a great impression as | of the ridge board (B, Fig. 2) depends upon that of the sash- 


FIRST PRIZE DANISH COW.—PARIS EXHIBITION. 


to their qualities as a dairy breed, ¢. ¢., as to their power of | bars. Two inches will be thick enough for the house we are 
converting all their food into milk. They were in a perfectly | treating of. 
healthy and prosperous condition, but as nearly mere skin | screws or nails to the top of the ridge board, to preserve it | 
and bone as any animals in a condition for exhibition we | from the action of the weather as well as to impart finish to | 
ever saw. This particular cow is one of those we happened | building. 
to measure. She is 56 inches long, taken in the usual way | into the ridge board, and how a groove, 2, 2, for the glass is 
from the front or the shoulder to the perpendicular line rep-| plowed in the ridge board above each tenon. 
r.snting fairly the outline behind: and, as she stood, there | especial care must be taken to thrust the glass to the top of 


° FIRST PRIZE CHAROLAISE BULL.—PARIS EXHIBITION, 


was no projection of the bosom beyond the point on the 
shoulder to which the measure reached. She girthed 5 feet 10 
inches at the narrowest part behind the shoulder, and 7 feet 
7 inches round the abdomen. Her back was 45 inches high | 
at the shoulders, and the belly line immediately below that 
point was 19 inches from the floor. It is a successful photo- 

raph, and ifthe engraver also succeeds, the reader has be 
fore him a fair representation of the small but excellent breed 
of Danish dairy cattle. 

The other picture represents the massive Charolaise—the 
breed which probably, of all the French breeds, most nearly 
corresponds to our own shorthorns, being, asa general rule, 
shorter, and, if one may say so, chubbier. The Charolaise 
breed is white and short horned, and carries a good quality 
of meat ona very symmetrical and well made frame. This 
particular atk it will be seen, possesses good rump and 
thigh, and is good over the loins, fairly well covered on the 
back and crops and sides, and well filled up both in front and 
behind the shoulders. He shows also a fairly good bosom, 
wide and fleshy. He is not well covered along the lower part 
of the siden-the flank and plates and chest. He is a 2 year 
old bull, the property of Mr. Clair (F.), of Mars (Niévre), 
who exhibits largely of this breed, and has evidently a good 
herd, for he takes the first prize in this class and in the 2 
year old heifer class, the second in the young heifer and the 
cow classes, and a commendation in the younger bull class 
Of the bull here represented, No. 640 in the catalogue, — 
pily we have also the measurements in our note book. e| 

rths 7 feet 3 inches behind the shoulders; his back is 48 

nches and his belly line 22 inches from the floor at the same | 
lace, and his length, taken as before, is 64 inches. Our note 
k records also his great width of bosom. 

The Charolaise breed may possibly have had and may 
hereafter have a cross of the shorthorn. The white color is 
an essential feature of the breed; and if, by the aid of short 
horns—white for several generations, and not likely, there- 
fore, to transmit any other color—the breed could obtain ex- 
tra size and earlier maturity without losing bardiness of con- 
stitution, it is probable that good would be done. We under- 
stand that Mr, Thornton, acting on a French commission, 
has procured bulls of the necessary character for this pur- 
pose, and no doubt enterprising French breeders will try ex- 
periments. But we can ey | excuse the conservatism of 
those who, satisfied that they have already got an admirable 
breed in their hands, whether for labor or for beef, should 
prefer to seek its improvement by care and good judgment, 
without going beyond the limits of the breed itself for the 
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C, Fig. 3, represents the beading fastened by 


Fig. 4 also shows how the sashbars are mortised 


In glazing, 


iven all these bars a thorough trial and can recommend them. 

he eaves board,G, should be 4 inches by 2, beveled as shown, 
and with a small semicircular groove to prevent any mois- 
ture creeping into the house under the eaves, as will happen 
without the groove. In exposed windy situations additional 
strength may readily be imparted by bolting a few iron braces 
to the angles of the buil ing at any convenient point, as 
shown by H. Pieces of bar iron bent to the required angle, 
flattened, and holes pierced at the ends by a blacksmith, 
answer admirably, and are neat enough in appearance when 

inted. To those who prefer the usual plan of side pillars, 

will be useful, as showing a longitudinal sectional portion 
of such a pillar, with a slot cast in the topto admit a flat iron 
bar on edge, running along under the roof from end to end, 
and forming a capital support, so light as to make no appre- 
ciable shade, and yet Mey | strong; in size it is 3 inches be 4 
inch. The brackets for hanging shelves in Fig. 1, B, B, are 
objectionable as spoiling the appearance of the interior; but 
such shelves are so useful that I have shown where the 
should be placed for the guidance of those who are compel 
to use them. 

The roof support shown in Fig. 1 is novel, but Mr. Luck- 
hurst thinks it preferable to the ordinary style. It consists 
of central pillars with arms, as shown, the pillars being 
placed about 9 feet apart. The hanging baskets, 1,1, are sus- 
pended by chains with counterpoise weights, which enable 
them to be lowered at will for watering and inspection. 

The Sides.—Here the sashbars are similar to those in the 
roof, the only difference being in the large size, which, as 
| they _ to support the roof, are 3 inches by 3. They are 

mortised into the wall plate, J, which is about 6 inches by 
| 246 or 8, as may pore most suitable, and into an eaves plate, 
|K, 4inches by 24y. The angle pieces for the corners of the 
| building, L, are 444 inches by 3, and have rebates for glaz- 
ing and for ventilators to shut into. When side ventilators 
are introduced, as in Fig. 1, they consist simply of a frame 
244 inches by 144, grooved for the glass, with sashbars mor- 
tised into the frame, and are suspended by hinges to a fixed 
bar 24¢ inches by 144, into the upper side of which the top 
side fixed sashbars are mortised. Although mention is made 
of side ventilators, it is by no means intended to imply that 
they are an indispensable necessity, for if the roof ventilation 
be put through, side ventilation is not wanted, and fixed sides 
point of course to a considerable saving. Let, therefore, the 
roof ventilators run from end to end of the roof, and consist 
of a clear space of quite 2 feet in width, so as to admit so 
large a volume of air as to insure a brisk and thorough cir- 
culation. Avoid a cheap apouing apparatus; let it be strong, 
and yet so easy that a touch may set itin motion. The best 
principle is that of a spiral shaft and stout jointed levers by 
which the ventilators may be regulated to a nicety. 
brickwork of the sides and ends consists of five courses above 
ground and six courses below, inclusive of the footings. The 
walls are 9 inches thick, and the footings are respectivel 
1344, 18, and 22% inches, so that a yard in length of wall 
| and footings will require 112 bricks, and to make enough 
mortar for 500 bricks it requires 3 bushels of new gray lime 
and 18 bushels of sand. 
| The doors should be 144 inch in thickness, and the door 
posts 4 inches by 3, with rebates and beading as shown by M; 
one for door, the other for glass. The central stage has up- 
right supports 2 inches by 2, and the braces are 3 inches by 
2. The strips forming the shelves are 2 inches by 1, with 4¢ 
inch spaces between every 2 strips. The woodwork of the 
| side stages is of the same size. 
| The glass for the roof to be 21 ounce seconds; size of 
squares, 20 inches by 12; and for the sides and ends 16 
ounce answers very well. The hot water pipes to be 4 inch, 
= slightly clevated above the floor on pipe stands, as 
shown. 
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